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[OFFICIAL NOTICE. ] 


Twenty-ninth Annual Meeting of the New England 
Association of Gas Engineers. 
eectalei i 
OFFICE OF THE SECRETARY, Lynn, Mass., Feb. 5, 1899. 


The twenty-ninth annual meeting of the New England Association 
of Gas Engineers will be held at Young’s Hotel, Boston, on Thursday 
and Friday, February 16 and 17, 1899. 

The meeting will be called to order at 10 o’clock, a.m., Thursday, 
February 16, for the transaction of business, the reading and discus- 
sion of papers, and other matters of interest to be brought before the 
Association, An interesting list of papers and short topics is being ar- 
ranged for, but it is impossible at this time to announce their titles and 
authors. 

On Thursday evening the members will dine together, and on Friday 
the members are invited to inspect the works of the New England Gas 
and Coke Company, at Everett. This visit will take place after a short 
morning session, to allow those who wish to take the afternoon trains. 

Blank applications for membership may be had of the Secretary. 
Applications for membership, and all other matters requiring the con- 
sideration of the Directors, should be sent to the Secretary before Wed- 
nesday, February 15. CHARLES F’, PRICHARD, Secretary. 





ENTERED AT THE POST OFFICE AT Ne 


AS SECOND-CLASS MATTER. 


NEW YORK, 





[OFFICIAL NOTICE. } 
First Annual Meeting, The Kansas Gas, Water and 
Electric Light Association. 
eatin 
OFFICE OF THE SECRETARY, ) 
LEAVENWORTH, Kas., Jan. 27, 1899. § 
To the Members of the Kansas Gas, Water and Electric Light Asso- 
ciation: The first regular meeting of. this Association will be held in 
Topeka, Kas., on Wednesday, the 15th, and Thursday, the 16th of Feb- 
ruary. Members of our Association, and all who may desire to attend 
our meeting, will kindly govern themselves accordingly. 
Yours truly, J. H. Foury, Secretary. 








[OFFICIAL NOTICE. ] 
Sixth Annual Meeting, Michigan Gas Association. 
nsscuijiiaambaal 
OFFICE OF THE SECRETARY, 
Saainaw, Micw., Jan. 31, 1899. 

To the Members of the Michigan Gas Association : Gentlemen—The 
Sixth Annual Meeting of the Michigan Gas Association will be held in 
Lansing, on Wednesday, the 22d, and Thursday, the 23d, of February, 
next. The headquarters of the Association will be at the Hotel Dow- 
ney, the rates at which hotel are from $2 to $4 per day. Papers for 
presentation will be : 

‘*A Desirable Increase and its Source,” by Mr. S. E. Wolf. 

‘*The Importance of Proper Boiler Settings in Water Gas Plants,” 
by Mr. John R. Lynn. 

‘* How we Obtain our Patrons,” by Mr. A. L. Zwisler. 

Contributions will also be made by Mr. B. O. Tippy and Mr. T. B. 
Guitteau. Respectfully, Henry H. Hypks, Secretary. 








[OFFICIAL NOTICE. ] 
Fifteenth Annual Meeting, Ohio Gas Light Association. 
edit 
OFFICE OF THE SECRETARY, DELAWARE, O., Feb. 6, 1899. 

To the Members of the Ohio Gas Light Association: The 15th annual 
meeting of the Ohio Gas Light Association will be held at Springfield, 
O., March 15 and 16, 1899. 

President B. P. Holmes, of Youngstown, O., will call the meeting to 
order Wednesday, March 15, at 10 a.m., in the Arcade Hotel, the head- 
quarters. An address of welcome will be delivered by the Governor 
of Ohio, General Asa S. Bushnell, President of the Springfield Gas 
Company. The following papers are promised : 

‘* Distribution Records : Their Uses and Preservation,” by Mr. J. A. 
Mayer, Supt. of Streets, Detroit (Mich.) City Gas Company. 

‘* Street Lighting,” by Mr. J. W. R. Cline, Secretary and Manager, 
Springfield (O.) Gas Company. 

**A Bunch of Short Topics,” by Mr. Henry L. Doherty, General 
Manager, Madison (Wis.) Gas"and Electric Compauy. 

‘* Some Notes on the Construction of a Concrete Gasholder Tank,” 
by Mr. C. W. Andrews, President Hamilton (O.) Gas Light and Coke 
Company. 
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** By-Product Coke Ovens,” by Mr. E. E. Eysenbach, Supt. of Works, 
Columbus (O.) Gas Company. 


The executive session will be unusually interesting, and some ‘‘ Notes”’ 
on a subject of vital importance to the profession will be presented. 
The Question Rox will begiven special consideration, and each member 
is requested to make contributions for it. 

An opportunity will be given any of the speakers at the meeting to 
correct their remarks before leaving Springfield ; but not after, as all 
the reports will be turned over to the printers immediately after the 
adjournment of the meeting. 

The management of the Arcade have named the following very low 
rates for the meeting: $2, $2.50, and $3 per day, American plan. 
The most satisfactory quarters are always obtained by writing in ad- 
vance to the hotel people. 

Application blanks for membership, and any further information 
which may be desired relative to the meeting, will be furnished with 
pleasure by the Secretary. T. C. Jongs, Secy. 








(OFFICIAL NOTICE. ] 
Wrinkle Department, Western Gas Association. 
ecscshaiitiaiadadligs 
WESTERN Gas ASSOCIATION, OFFICE OF THE SECRETARY, 
New ALBany, InpD., Jan. 16, 1899. 
To the Members of the Western Gas Association : 

Mr. E. H. Jenkins, Editor of the Wrinkle Department, desires it 
known that those who have contributions to offer for publication in 
this valuable division of the Association’s proceedings, should forward 
the same at as early a date as possible. All matter of this nature 
should be in hand not later than April 1st. Let no member fail to mail 
Mr. Jenkins a description of any device that saves labor or insures 
through its use better service in the production or distribution of gas. 

Address all communications to Mr. E. H. Jenkins, Engineer Buffalo 
City Gas Company, Buffalo, N. Y. J. W. DunBar, Secretary. 








BRIEFLY TOLD. 
—— 

PROGRESS IN RESPECT OF THE EDUCATIONAL WORK BY THE AMERICAN 
Gas LicHTt AssociATION.—Much practical progress has been made 
towards properly carrying out the educational engineering work under. 
taken by the American Gas Light Association, for which work, at our 
time of last writing over the matter (Nov. 28, 1898), a subscription fund, 
amounting to $3,598 per annum for the 5-year period had been pledged. 
Some days ago, the Trustees of the Gas Educational Fund (Messrs. 
Eugene Vanderpool, Newark, N. J.; Walton Clark, Phila.; W. F. 
Douthirt, N. Y.; Jos. B. Crockett, San Francisco ; and A. C. Humph- 
reys, N. Y.), or a majority thereof, held a meeting and perfected the 
following organization : Chairman, Walton Clark ; Treasurer, Eugene 
Vanderpool ; Secretary, A. E. Forstall ; Finance Committee, W. F. 
Douthirt and A. C. Humphreys. Following the organization suitable 
offices were engaged in the premises, No. 58 William street, New York, 
one room of the suite to be devoted to the use of the American Gas 
Light Association, as a headquarters for its members when they see fit 
t> avail themselves of its opportunities. The Trustees propose in time 
to accumulate at headquarters a library and so on. At present the 
educational class numbers on its students’ roll no less than 100 names, 
and we are informed that many other names are on the waiting list, 
such waiting being solely caused by the inability of the Trustees to pro- 
vide for the wants of the waiting ones, because of the limitation arising 
from the lack of funds. The Trustees are preparing a circular which 
is to set forth clearly what has been done and that which it is proposed 
to further accomplish on the lines of their labors. The amount pledged 
now totals at $3,798 per annum over the 5-year period—presuming that 

.our last mention of the fund had not shown an increase from any other 
source—the increase being accounted for by a generous lump subscrip- 


tion to the fund, by the Consolidated Gas Company of this city, of 
$1,000. 


Notgs.—Mr. Louis des Cognets has been elected President of the 
Lexington (Ky.) Gas Company.—tThe proprietors of the Gloucester 
(N. J.) Gas Company propose to reduce the gas rate. It would stand a 
shaving.—At the annual meeting of the Washington (D. C.) Gas 
Company the following Directors were elected : Jno. R. McLean, Jno. 
C. Bullitt, James W. Orme, Geo. T. Dunlop and Jno. F. Rodgers. —— 
At the annual meeting of the shareholders in the New Britain (Conn.) 
Gas Light Company the officers chosen were : Directors, Jas. H. Eddy, 
F. N. Stanley, A. J. Sloper, H. E. Russell and E. N. Stanley ; Presi- 
dent, Jas. H. Eddy ; Secretary and Treasurer, A. J. Sloper. 








+ 
Domestic Coke and Briquettes from Retort Coke Ovens. 
endian 
[A paper read by Mr. R. M. Atwater, at the last meeting of the Ohio 
Institute of Mining Engineers. | 

Four years ago, by the kindness of your Secretary, Mr. Hazeltine, | 
offered to your attention the operation of the retort coke oven. In the 
interesting discussion that followed this paper, the possibility of using 
Ohio coals for blast furnace coke was considered as being a desirable 
result for the large interests which you represent. I regret to say that 
but little progress has been made in the practical solution of this im- 
portant question. Ohio coals are not used to-day to any extent in either 
retort or beehive coke ovens. 

Still the question is not finally settled. The two difficulties to be 
overcome are the high content of sulphur, which injures the quality of 
the iron, and the high percentage of volatile matter in the coal, which 
results in a soft-bodied coke. 

This same difficulty affects, to an even greater degree, the Illinois 
coals, and on account of the large requirements of coke in the Chicago 
blast furnaces efforts are constantly made to obtain blast furnace coke 
from these coals. A Chicago engineer claims to be able to eliminate 
the sulphur from the coke while at a red heat in the coke oven by blow- 
ing through it a jet of superheated steam and acetic acid. Even if this 
result should be accomplished, I doubt if it could be done economically, 
A well known Pennsylvania engineer has tried to accomplish it by 
grinding the coal fine and floating it through a pipe line from the mines 
to the great consuming centers of the middle West. He has demon- 
strated that coal with an equal weight of water can be transported for 
hundreds of miles, turning corners, ascending and descending grades, 
at a lower cost than by rail. 

It was expected that one result of the fine grinding wonld be the re- 
duction of the sulphur, but, while there was some reduction, it was not 
enough to make a coal having 3 or 4 percent. of sulphur suitable for 
making blast furnace coke, which should be not over 1 per cent. 

But this fine grinding has advanced the solution of the problem, and 
may yet solve it. It has been found that when coal is ground to pass 
through a 3-32 mesh, the pyritic sulphur and the float sulphur are both 
separable to a large extent. So, by means of a riffle or jig washer, the 
heavy pyrites are separated. Then by allowing the overflow of the 
riffles carrying the good coal and the float sulphur to pass into heavy 
settling tanks the float sulphur is carried off in the overflow, and coals 
carrying 3 to 4 per cent. of sulphur are reduced to less than 1 per cent., 
and so are brought into the blast furnace class of coking coals. 

This process is, I believe, original with Mr. C. C. Upham, of New 
York, and while, so far as I know, has not been put in practice on a 
commercial scale, yet it seems to me to have strong elements in its 
favor. This is a research which might engage the attention of the 
technical department of your university. The resulting coal in the 
form of fine slack, reduced by draining so as tocontain not over 10 per 
cent. of moisture, is in the most favorable form for use in the retort 
coke oven. The operation of the oven still further reduces the amount 
of sulphur so that the sulphur present in a ton of retort coke is rarely 
greater than in a ton of the coal charged. 

Regarding the second difficulty with Ohio coals, viz., the high per- 
centage of volatile matter which makes a soft and spongy coke. A 
good many tests have been made at Syracuse on such coals, and it has 
been satisfactorily shown that these coals make a denser and stronger 
coke in the retort oven than in the beehive oven. Further, by mixing 
these coals with a small proportion of coals from other localities, such 
as Pocahontas, or northern Pennsylvania, which naturally makes a 
hard coke, this difficulty with the Ohio coals may be overcome, 

I therefore believe that the problem of making the Ohio coals useful 
for the highest grade of coke is capable of solution, and, with the large 
increase of iron making in Ohio, it may well engage your inter- 
est. 

During the last four years retort oven plants have been put in at 
Dunbar, near Connellsville, Pa., Sharon, Pa., Wheeling, W. Va., and 
Birmingham, Ala. All these plants make coke for blast furnaces, and 
the results from each are satisfactory, both technically and financially. 
The Dunbar furnace, before the retort ovens were started, used ex- 
clusively beehive coke from Connellsville coal. This has given a good 
basis for comparison with the best beehive coke in the country. The 
Dunbar furnace has surpassed all previous records while using ex- 
clusively retort coke, and the owners and manager have given their 
opinion that the retort coke is better than standard Connellsville bee- 
hive coke. All these plants are likely to be enlarged to meet the in- 
creased requirements of the furnaces. 

The plant at Syracuse, New York, has already been doubled in size, 
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and has for the last year been supplying foundry coke of a high grade 
to all the principal iron foundries in the neighborhood of Syracuse. 

A plant of retort ovens was built last year at Halifax, N. S., using 
Dominion coal. Since last June this plant has supplied the illuminating 
gas used by the city of Halifax. This plant has, by a special adaptation 
of the gas mains, been able to deliver an unenriched gas of 18-candle 
power directly into the holders of the Halifax Gas Company. This is 
perhaps the most important improvement to record in the development 
of the American retort coke oven. 

There is also a large plant of retort ovens near McKeesport, Pa., run- 
ning entirely on domestic coke, and a plant under construction at Bos- 
ton, Mass., which will also make domestic coke. 

Domestic coke is also being produced at many beehive oven plants 
and has been on the market for several years, competing with anthra- 
cite coal as a domestic fuel. The coke produced by illuminating gas 
plants has always been to some extent used for domestic fuel, but the 
form and character differ so materially from the crushed oven coke 
that it can hardly be said to have been a serious competitor. The rapid 
increase in water gas plants has also tended to decrease the supply of 
this form of domestic fuel. 

This leads to the main purpose of my paper, viz., the use of Ohio 
coals in their present condition for making domestic coke and bri- 
quettes in the retort oven, as a practical operation for the coal operators 
of Ohio. 

For the ordinary use of the household, either lump bituminous coal 
or anthracite is in general use, while slack coal is not used to any ex- 
tent. Anthracite is used, I suppose, to a limited extent in the southern 
part of the State, but in the northern tier of cities is in general use, its 
freedom from smoke and gas making it more desirable and always pre- 
ferred when the increased cost is not too great. 

Crushed coke differs from lump bituminous coal in carrying no gas 
or smoke. In this respect it closely resembles anthracite, but on ac- 
count of its porous character it burns more like bituminous than an- 
thracite. Anthracite burns only on the surface, or until the lump after 
becoming red-hot falls to ashes or melts to clinker. Coke, when it be- 
comes hot enough to burn, burns throughout its whole bulk, and from 
a glowing mass falls quickly to ashes. On this account it occasions 
some trouble in managing the fire, which goes out quickly when it is 
not supplied with a fresh supply at a time when anthracite coal would 
last much longer. Also, on account of its greater bulk, it occupies 
more room in the stove for a smaller actual amount of fuel. 

Fuel briquettes have not been used to any extent in this country, but 
they have some advantages over any other domesttc fuel. They are 
made in enormous quantities, estimated at 10,000,000 tons, in all the 
chief coal producing countries of Europe, and have won a permanent 
place in the great markets of the world. Not only are they in common 
use as a domestic fuel, but the locomotives and steamships of Europe 
use them very largely. They are made of different sizes, correspond- 
ing to the market sizes of anthracite coal, for boilers, locomotives, fur- 
naces, grates and stoves. By their use the waste coal, both bituminous 
and anthracite, at the mines and in the great coal depots in the cities, is 
completely utilized. If such a use can be made of the great slack 
heaps in the Ohio mines, it will be of far-reaching benefit to the miner 
and the household. 

If briquettes are made of bituminous slack, they have the nature of 
bituminous lump coal, but on account of their density, being pressed as 
bricks at a great pressure, there is much less waste in dust, and slower 
and more economical combustion. But they can be made of anthracite 
slack as well as from bituminous slack, or from coke breeze, and in this 
form they have all the advantages of anthracite coal. 

The retort coke oven affords the means of utilizing Ohio coal in 
either or all of these three forms, viz., crushed coke, soft or smoky bri- 
quittes, and hard or smokeless briquettes, and it allows either or all of 
these forms of domestic fuel to be produced at a cost which will yield a 
good profit at the selling prices of their corresponding grades of fuel 
now in use. 

To make this clear, I will give you the details of the operation of a 
block of retort ovens, on a practical scale and of a size best suited to 
economical operation. It will be quite practical to make an operation 
on a much smaller scale, but an operation to produce 100 tons of coke 
and 100 tons of briquettes a day is a convenient unit to present for your 
approval and criticism. 

The plant will consist of 18 retort coke ovens with all the apparatus 
for recovering the by-products, ammonia, tar and gas. Also a tar dis- 
tilling plant for converting the tar into oil and pitch for briquetting ; 

also a briquetting plant for making 100 tons of briquettes in 10 hours. 
The plant will occupy less than an acre of ground, and will cost, ex- 





clusive of land and a water supply and railroad connections, from 
$100,000 to $125,000. 

Such a plant can be operated in three ways, according to the amount 
and quantity of the product desired. 

First, let us consider its operation to produce, as I have said, 100 tons 
of briquettes per day on Ohio coking coal. 

Each oven will take 8 tons of coal and coke it in 24 hours, or 144tons 
per day, and 52,000 tons per year. 

The coal will yield 70 per cent. of domestic coke, or 100 tons of coke 
per day, or 30,000 tons per year. 

The operation and maintenance in good repair of the plant will cost 
40 cents per ton of coke, or $14,400 per year. 

There will be recovered from the volatile part of the coal in the by- 
product apparatus 520 tons of ammonia, reckoned as sulphate, per 
year, which has an assured market value of $15,600, or amply suffi- 
cient to cover the entire cost of operating the ovens and by-product 
works. 

There will also be recovered from the oven gas 2,600 tons of tar, 
which has a market value of $4 per ton, or $10,400 per year. 

After supplying all the heat required for coking the coal and raising 
steam for all the power required by the ovens and by-product works, 
there will be left a surplus of 3,000 cubic feet of gas per ton of coal, 
or 156,000,000 cubic feet of gas, which is worth for manufacturing pur- 
poses 5 cents per 1,000 cubic feet, or $7,800 per year. 

The low value given this gas does not represent its true value, but 
its actual fuel value in replacing coal and reducing it is still lower 
because it is produced at all hours of the day and all days in the year, 
and no provision is made for storing it in a holder.. The gas carries 
about 600 heat units per cubic foot, and is, for many purposes, equal in 
efficiency with natural gas. 

It is practically the same as unenriched illuminating gas. If local 
gas companies will, as is donein Halifax during the past year, take the 
gas for their use, it can be enriched by the luminous portions of the 
fuel gas, and can be delivered of 18-candle power. It would, of course, 
in this case be worth double the amount here estimated for it, and the 
holders of the illuminating gas company would be available for storing 
it. Still, at the figure above given, the value of $7,800 per year is 
sufficient to pay the interest on the investment of money for the whole 
plant. 

The operation thus far stands as follows : 

The ammonia recovered will cover the cost of operating the ovens 
and by-product works, while the surplus gas will pay the interest on 
the investment. I do not state the cost of coal forthat is a local matter. 
I also consider that any operation likely to be undertaken will be in 
the interest of coal operators. The value of the tar stands as a clear 
profit, and a ton of crushed coke costs only the coal required to make 
it. As it takes 1.4 tons of coal to make 1 ton of coke, if coal costs at the 
ovens $1 per ton, the cost of 1 ton of crushed coke is $1.40. If coal 
costs 50 cents per ton, a ton of coke costs 70 cents, and the $10,000 
worth of tar is a profit or asset beyond this cost of the coke. At the 
price of anthracite coal in the Columbus market to-day, the operation 
seems attractive. 

Taking up the second part of the operation—the making of briquettes 
—we will consider that the tar will have to be distilled. The cost of 
the distilling plant, about $5,000, I have included in the total of 
$125,000 for the whole plant, also the cost of the briquetting plant, 
$20,000. 

The distillation of the tar is a very simple operation, and the oils 
produced have sufficient value to pay for the cost of the distillation. 
We may therefore consider the 2,600 tons of tar as equal to 1,800 tons 
of pitch, which is the material used for cementing or binding the bri- 
quettes. If pitch alone is used for the bind, it takes 8 per cent. of the 
coal. If lime is used with the pitch, 5 per cent.; 1,800 tons of pitch 
will therefore supply the bind for 36,000 tons of briquettes per year, or 
100 tons per day. 

The cost of operating the briquetting plant on the basis of 100 tons a 
day for 10 hours, is given me by parties claiming to be familiar with the 
business, as 25 to 30 cents per ton of finished product. As 100 tons of 
coal will make 108 tons of briquettes, we may say that 50 cents per ton 
of briquettes is a sufficient figure for the cost of manufacture, not 
counting the value of the pitch, which is a clear profit from the coking 
part of the operation. 

We, therefore, have 100 teps of briquettes which cost what 100 tons 
of slack coal cost, plus 50 cents per ton. If the coal costs $1 per ton, 
the briquette costs $1.50 per ton, and will sell in competition with lump 
coal and be preferred on account of their uniformity in size and cleaner 





condition. 
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Summing up the whole operation briefly, we have, after paying all 
operating expenses and interest on the investment, 100 tons of crushed 
coke, costing the value of 140 tons of slack coal, and 100 tons of soft 
coal briquettes, costing the value of 100 tons of slack coal, plus 50 cents 
perton. The value of the coal at any point where the plant may be 
located, can be supplied and also the competing value of anthracite 
against the crushed coke or of lump coal against the briquettes. 

Two other methods of operation are, however, worth our considera- 
tion. As I said before, briquettes may be either made from soft coal, 
and consequently smoky, or from anthracite slack, in which case they 
will be smokeless and in every way equal to anthracite. 

For this purpose the coke may be ground toa fine powder and the 
pitch used to make smokeless briquettes, which should command the 
full price of anthracite coal. On this basis the operation will stand as 
follows: 108 tons of smokeless briquettes will cost the value of 140 tons 
of bituminous slack coal, plus 50 cents perton. If this slack costs $1 
per ton, the cost of these briquettes will be $1.90 per ton. If the coal 
costs 50 cents per ton, the briquettes will cost $1.20 per ton. 

The other method of operation is of interest in view of the large 
quantities of non-coking coal in the Hocking Valley region. This 
slack coal is considered of no value at the mines, and its cost at any 
operating plant is simply its freight. This coal can be charged intothe 
coke ovens and all the volatile matter distilled off and the tar, am- 
monia and gas recovered precisely as is the case with coking coal. The 
resulting carbon will be drawn from the oven, quenched, and passed 
through rollers to make it of suitable firmness, and made into smokeless 
briquettes, which will compete with anthracite coal. The cost will be 
the same as briquettes from the crushed coke, but the coal may be of 
lower cost, and so the operation will yield a greater profit. 

These three forms of operation may be carried on in the same plant 
either simultaneously or at different times, according to the conditions 
of the market for the several products. In general it may be said that 
coal is the cheapest form in-which the various products, tar, ammonia, 
gas, coke and briquettes can be transported, as the f. o. b. rates on coal 
are on the lowest basis of all commodities. Therefore, in selecting a 
case for the operation, the preference should be given to that place af- 
fording the best market for all the products. The consumption of an- 
thracite coal at the place for the operation is also an important element, 
as it is easier to displace an article in common use than to create a mar 
ket for a superior article. 








Coal-Handling Machinery. 
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[A paper read by Mr. CHARLES PiEz, before the Engineers’ Club, 
Phila. J 


The total coal production of the United States during the year 1896 
was 190,500,000 net tons. Assuming that on an average each ton is 
handled three times from the mines to the place of combustion, we have 
the eqivalent of 571,500,000 tons handled each year. A large percent- 
age of this coal is still handled by primitive methods, and in spite of the 
economy effected by coal-handling machinery already introduced, it is 
certain that 10 cents per ton would be a conservative average cost for 
each handling. The handling of coal in the United States represents 
therefore an annual expenditure of approximately $60,000,000, and the 
province of coal-handling machinery is to reduce this vast expenditure 
to a minimum. 

The problem of handling coal, as it is ordinarily presented to the 
manufacturer of this class of machinery, consists in elevating or con- 
veyiag it, or both, either in its preparation at the mines; its storage 
between the mines and the market ; its storage at retail yards; and its 
handling at points of consumption. In each case the solution depends 
upon the distances through which it is to be transferred, the rate of 
handling to be attained, the size of coal to be handled, the length of 
service required, and the conditions under which the machinery is to 
be operated. 

Coal-handling machinery can be divided into two general classes, 
the continuous and the non-continuous. To the former belong the 
chain and belt elevators, and conveyors as ordinarily manufactured; to 
the latter belong the various types of automatic and tub hoists, the 
overhead bucket tramways, and the cable railways. Each class has 
its own field of usefulness, and proves highly efficient only so long as 
it is confined within its proper sphere. Generally speaking, continuous 
machinery is more efficient than non-continuous, because it has 
greater capacity, is composed of lighter and smaller units, and requires 
therefore less power to accomplish its work. This paper will confine 


itself to a brief discussion of continuous coal handling machinery, 
under the two heads of elevators and conveyors. 





Fig. t.—Centrifugal. Fig. 2.—Continuous Bucket. 


We distinguish as elevators those machines which are specifically em- 
ployed for lifting vertically, while we distinguish as conveyors those 
machines which are more especially employed for moving material 
horizontally. Both classes are often used for carrying material on an 
incline, so that it is possible to have either an elevator or conveyor at 
45°, 

In elevating coal—more especially anthracite—care should be taken 
to handle it gently, so as to avoid breakage. This breakage is likely 
to occur either at the point of feed, or at the point of delivery. In the 
common form of elevator, known as the centrifugal discharge eleva- 
tor, neither of these points is given attention. This elevator consists of 
either a single strand of chain, or a belt with buckets at intervals, and 
depends upon the centrifugal force attained by high speed around the 
head wheel for its Cischarge. The material is scooped up in the 
elevator boot by buckets ploughing through it at a high rate of speed, 
and when delivered is forcibly thrown against the bottom of the re- 
ceiving chute, causing very considerable breakage at each end. 
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Fig. 3.—Perfect Discharge. Fig. 4.—Gravity Discharge. 

For the steam sizes of anthracite and for bituminous slack, this treat- 
ment can be endured, but when it is remembered that each 1 per cent. 
of breakage in the domestic sizes of anthracite coal means a loss of 
from 4 to 5 cents per ton, it becomes evident that an elevator of crude 
construction can cause more loss from breakage than it saves in the 
handling. The speed of elevators of this type averages, for coal, about 
240 feet per minute, with a 30 inch head wheel, and as the speed is the 
chief cause of breakage, both in the boot and at the point of discharge, 
a satisfactory elevator must discharge at a low speed, or without reli- 
ance upon centrifugal action. Three forms of elevator meet this re- 
quirement. ‘The first is the continuous bucket elevator, and consists of 





a single strand of chain or belt with buckets attached continuously. 
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The buckets are of such a shape and so placed that the front of each 
bucket when inverted acts to complete the permanent chute in receiv- 
ing the discharge of the material from the bucket following it. This 
manner of discharge still permits a slight drop of the coal, but it is a 
vast improvement over the discharge of the centrifugal type. The 
action in the boot, owing to the materially slower speed, is also kinder, 
and the breakage, in consequence, is materially less. The continuous 





Figs 5—Link-Belt Carrier. 


bucket form of elevator, while it does not ferm an ideal machine for 
the domestic sizes of anthracite, is a compact rugged machine of great 
carrying capacity, and is for this reason largely employed in the an- 
thracite region. For the steam sizes it is unexcelled as an elevator. 

The second form of slow speed elevator is known as the perfect dis- 
charge type, and consists of two strands of chains with the buckets 
hung centrally between them. Deflecting wheels placed immediately 
under the head wheels, force the buckets away from the line of the dis- 
charge, and allow the receiving chute to be extended to such a point 
that it will catch the material when it drops from the discharging 
bucket. The form of discharge entails a very considerable drop, and 
makes the elevator inapplicable where minimum breakage is the object 
sought after. This elevator has a wide use for materials of a sluggish 
nature, as the complete inversion of the bucket makes a clean dis- 
charge possible. 





Fig. 6.—Link Belt Automatic Chute. 


The third form of slow speed elevator is known as the gravity dis- 
charge, and consists of buckets of a broad V-shaped cross section, 
hung centrally between two strauds of chain. The buckets after pass- 
ing around the head wheel are carried horizontally for a short distance, 
a trough being introduced under the buckets, so as to retain the coal 
as it flows from the partly inverted buckets. The trough is carried par- 
allel with the line of buckets for some distance, and is then merged into 
the discharge chute by a gentle slope, the coal being carried along the 
trough to the point of discharge by the buckets, which act as scrapers. 
The discharge is effected by flowing, instead of by dropping or throw- 
ing, and the most gentle treatment of the coal that is possible is in- 








sured. This elevator is the most perfect of the three types of slow 
speed elevators described, and is largely employed in the handling of 
domestic sizes of coal. 

In all of the above elevators the feeding is done by means of a boot, 
and the safety of the machine depends upon a proper regulation of the 
feed. To insure this, a regulating gate is necessary, and as these gates 
as commonly made are not automatic, a man is required to operate 
them. Feeding through a boot, even at slow speeds, is always accom- 
panied by some breakage due to the dredging of the buckets through 
the material, and this dredging action is wasteful of power and often 
dangerous to the integrity of the machine. 

To overcome these objections, and at the same time to construct a ma- 
chine which would render a simple automatic feed feasible, there was 
developed about a year ago a form of elevator known as the “* link-belt 
carrier elevator.” This elevator consists of a series of overlapping 
buckets resembling a series of open-top boxes set at such angles with 
the two lines of operating chains that they will carry on two sides of a 
rectangular path. The lower end of the carrier elevator is extended 
into a horizontal loop into which the material is fed by an automatic 
chute. Material can be fed into either the upper or under run of this 
loop, as best suits the conditions to be met. In the former case the dis- 
charge is effected around the outside of the head wheels as in the case 
of the continuous bucket elevators. In the latter case the discharge 
takes place on the inside of the head wheels, after the manner of the 
gravity discharge elevators. 

A carrier elevator, with inside discharge, was put into operation 
about two weeks ago, in connection with a 3,000-ton locomotive coaling 
station, erected for the Erie Railroad Company at Jersey City. The 
horizontal loop of the elevator extends under two feeding tracks, and 
coal is delivered into the elevator from two dumping hoppers located 
on these tracks, the flow being controlled by two automatic chutes. 
The elevator handles three kinds of coal; lump anthracite, an aggre- 
gation of lumps varying from 10 to 30 inches in length, rice and birds- 
eye anthracite and run-of-mine bituminous. Lump anthracite requires 
an opening 42 inches wide and 26 inches high for a free discharge, and 
through such an opening the coal, if unchecked, would flow at the rate 
of from 12 to 15 tons per minute—fully four times the capacity of the 
elevator. The satisfactory operation of the machine depends, there- 
fore, on preserving an opening which will permit of a free passage of 
the coal, and providing such means of checking it that the rate of de- 
livery will not exceed the capacity of the elevator. This the automatic 
chute accomplishes to a nicety; in fact, so perfect is the control 
under which it holds the delivery of the coal to the elevator that the 
two chutes are utilized for another and very important function. The 
smaller sizes of anthracite, rice and birdseye, the latter of which is 
only one remove from dust, have a very limited market compared to 
their production, and form, therefore, the cheapest anthracite fuel. In 
order to render them available for locomotives, they are mixed with a 
small proportion of bituminous coal, which forms a binder and keeps 
the anthracite on the grates. The Erie Railroad Company uses this 
mixture very largely in the proportion of two parts of anthracite to one 
of bituminous, and this combination is coming into use with other 
anthracite burning roads. This mixture, if it can be readily and 
cheaply effected, forms the cheapest fuel known. 

The mixing, in the coaling station referred to, is accomplished by 
dumping the two kinds of coal simultaneously into the two track 
hoppers, and adjusting’'the automatic chutes (but one chute shown in 
illustration) so that one will fill the buckets two-thirds full with 
anthracite, and the second will supply the other third of bituminous. 
In discharging from the elevator into the distributing conveyor the 
charge of each bncket is overturned, and this is again done when de- 
livering into the bins. The result is thorough mixture, and pro- 
nounced highly satisfactory by the firemen. 

In all elevators the weight of the machinery, as well as the weight of 
the material, is carried directly by the chain, and for large capacities 
and high lifts this weight assumes very large proportions. It is abso- 
lutely essential, to insure durability, that sufficient bearing surface be 
provided to reduce the pressure per square inch to an amount which 
will preclude cutting and gouging. A chain with a working strain of 
6,000 pounds should have twice the bearing and sprocket surface of one 
having a working strain of 3,000 pounds. This is axiomatic, yet it is 
rarely given any consideration by the purchaser. He compares chains 
only by the tabulated working strain and rarely pays any attention to 
the area of sprocket and ®earing surface, or the character of materials 
constituting the chain journals. 

A very glaring case of the disregard of this fundamental truth of 
chain design came to my notice some weeks ago. A new sugar refin- 
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ery in the vicinity of New York had a problem of receiving coal from 
cars, lifting it 90 feet, and distributing it into an overhead bin 50 feet 
long. This would strike even a layman as a problem of elevating and 
not one of conveying, yet it was solved by the use of a pivoted bucket 
conveyor which, while a very excellent machine as a conveyor, was 
sadly out of place as an elevator. The weight of the machine and coal 
was roughly 100 pounds per running foot. On horizontal runs, ma- 
chines of this type require about 5 per cent. of the total weight to move 
them, so that the strain for the lower horizontal run which augmented 
the strain at the head wheel, was about250 pounds. The strain due to 
the vertical lift was 9,000 pounds, making a total of 9,250 pounds. The 
total bearing surface provided was that given by four straps +,-inch 
thick, articulating on a 1-inch pin, or 14 square inches of projected 
area, This gives a unit bearing strain of over 7,400 pounds, which is 
far too high to ensure even reasonable durability. The criticism made 
is not against the machine, for under certain conditions it is a highly 
satisfactory conveyor, but it is against its use as an elevator of this 
height, for which its construction is entirely unsuited. 

The problem of conveying coal is one that often presents itself with 
the problem of elevating ; and the tendency in recent years has been to 
construct machines which will perform the double function. This 
tendency grew out of the desire to avoid transfers with the accompany- 
ing breakage and danger of accident, to save power and simplify its 
application. 

The first solution presented was that employing a series of buckets 
suspended pivotally from two strands of chains. As the entire weight 
of machinery and load is thereby thrown on the chains these are fitted 
at the points of articulation with flanged rollers. The buckets are sus- 
_ pended from points a little above their centers of gravity when loaded, 
so that they will remain right side up, no matter in what direction they 
travel. They discharge by upsetting against suitably placed tipping 
blocks, which can be shifted at will. In order to reduce the shock of 
the blow, the point of suspension must be placed as low as possible, 
rendering them slightly unstable and necessitating slow speeds to pre- 
vent them from upsetting when rounding curves. This potential in- 
stability, as it might be called, renders careful loading necessary, and 
it is here that the great weakness of this machine exists. The small 
sizes of coal run freely through small openings and can therefore 
readily be controlled by throttling the orifice. But the larger sizes re- 
quire openings, which if unchecked, would swamp the conveyor. 

In some experiments made by the Link Belt Engineering Company 
several years ago, on the flow of coal through discharge openings in 
hoppers, it was found that egg coal required, under a head of 5 feet, an 
opening 18 inches square, to flow without choking, and that through 





ig’. 7.-Scraper Conveyor: 


this opening it discharged at the rate of 5 tons per minute. Even a 
slight reduction in the area of the opening resulted in the bridging of 
coal across it, and in a total stoppage of the flow. As the buckets in 
this form of conveyor swing freely on pivots, great care must be exer- 
cised in loading them centrally and uniformly to prevent harmful 
oscillation, and any one-sided load or overload is apt to result in a pre- 
mature discharge. Very ingenious methods of filling the buckets have 
been devised, the most usual consisting of a short conveyor encompass- 
ing the delivery chute and consisting of a series of rectangular funnels 
of such shape that they will bridge the gaps between the conveyor 
buckets and place a very much constricted opening centrally over the 
bucket to insure proper loading. For handling large anthracite or 
bituminous coal the filling device fails in two respects : 

1. It greatly reduces the discharge opening into the bucket and is of 
such a shape as to invite bridging across this opening. 

2. Itis in no way instrumental in checking the flow of the coal and 
preventing an overload. 

The overlapping pivoted bucket, while it has the advantage of pre- 
venting leakage between buckets, and can, therefore, be loaded without 


the intervention of a filler when small coal is handled, shares the dis- 
advantages of the older type in the handling of the large sizes. 

The problem of providing a method of feeding bucket conveyors, 
which would dispense with the man at the feeding gate, and would at 
the same time insure a uniform delivery, engaged attention for some 
time about three years ago, and resulted in the development of the 
‘‘link belt automatic chute,” and its corollary, the rigid bucket carrier. 
The carrier is called a corollary of the automatic chute, because upon 
determining what seemed to us the only satisfactory form of chute, we 
found it could be operated only in connection with a rigid bucket con- 
veyor. The chute consists briefly of an upper part, which is adjustable 
as to pitch, so as to suit the varying degrees of mobility of the material 
to be handled, and a lower hinged end operated by the cam-shaped 
sides of the buckets. The underlying principle of the chute is the 
presentation of an area of orifice which will insure a free delivery, the 
regulation of flow being accomplished by bending up the stream, after 
it has passed through the orifice. The limit of its capacity as a regu 
lating device has already been referred to under the head of the carrier 
elevator. 

The rigid, or, as it is styled, the link belt carrier, can be briefly de- 
scribed as a series of overlapping buckets rigidly connected to two 
strands of roller chain. The buckets are fitted with hoods, partially 
closing the tops, and of such shape that they will carry on three sides 
of a vertical rectangle. They are discharged by passing: around a 
dumping carriage, which completely inverts the bucket. The carriage 
is movable at will, in either direction, by power, and affords a very 
easy method of changing the point of discharge. 

For a carrier having a capacity of 70 tons per hour, the discharging 
carriage takes up 6 feet in height, by 3 feet in width, and this is some- 
times urged as an objection to the machine, because space is an object. 
The discharging carriage is necessary in a rigid bucket machine, just 
as it is in a belt conveyor, and when space is an object, itis simply a 
question whether it is worth more than the man at the delivery chute. 
The carrier has another interesting feature, and that is the self-oiling 
roller. With the large number of rollers employed in a machine of 
this type, it is essential, to even reasonable durability, to provide some 
effective means of getting oil into the journals. This is accomplished 
in the link-belt carrier by using rollers having chambered cores con- 
nected by oil slots with curved hollow fingers adapted to pick up oil 
from a narrow tank located in the path of the fingers. This method of 
oiling flushes the journals and lubricates the joints of the chain as well. 
This is accomplished automatically, and the only labor involved con- 
sists in filling the oil tanks whenever oiling is necessary, and occasion- 
ally inspecting the oilers to prevent clogging. 

The various forms of bucket machines just described are combination 
machines, and are rarely used for direct horizontal transfers. 

There are four distinct types which are used for this purpose, viz.: 1. 
Screw conveyors. 2. Scraperconveyors. 3. Beltconveyors. 4. Con- 
tinuous rigid bucket or pan conveyors. 

Screw conveyors are so well known that they require no description. 
They occupy very little space, and on this account are often used for 
short conveyors handling small coal. They are perhaps the least ex- 
pensive of the various forms of conveyors, but have a number of serious 
disadvantages which render them unfit for consideration except where 
small quantities of fine sizes of coal are to be handled. When used in 
coal they should be constructed with heavy steel or cast iron flights 
secured to extra pipes, and the journals should be hardened and run in 
chilled bearings fitted with compression grease caps. 

The scraper conveyor, consisting of a line of scrapers connected by a 
single or double strand of chain and running in a steel trough, is the 
most vehemently condemned, but in spite of this the most widely used 
of the many forms of conveyors. 

The most common objections urged against it are that it is exceedingly 
wasteful of power, and that it is objectionally noisy. The latter ob- 
jection was undoubtedly made with considerable justice against the 
earlier forms—in fact, the validity of this objection is vividly recalled 
to me by the remark of a manufacturer, who after the test run of the 
first scraper conveyor installed in his establishment about seven years 
ago pronounced it a ‘‘ howling success,” and I agreed with him at the 
time ; it was a howling success. The howling, or rather squealing, is 
due to the vibration caused by sliding a thin blade edgewise along the 
trough, and is readily and effectually overcome by the dishing of the 
scraper, the thickening or flanging over of its bearing edges, or its sus- 
pension from suitable guides by means of cross bars and the wearing 
shoes. 

The first objection—viz., that the scraper conveyor is wasteful of 





power—is untrue. What is true is that it takes more power than does 
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a properly designed bucket conveyor to carry a given quantity of coal 
agiven distance, but this excess of power brings some compensation, 
and cannot therefore be called a total loss. In bucket conveyors the 
saving of power is gained only by the addition of very considerable 
weight and considerable expense. In fact, for machines of similar ca- 
pacity, a bucket conveyor will weigh four times as much as the run- 
ning parts of a scraper, and even though the rollers reduce the friction 
from one-fourth to one-fifth, there is practically no difference in the 
power required to move these machines empty. It is only when car- 
rying coal that the advantage lies with the bucket conveyor, and then 
the difference amounts to but 24 horse power per 100 feet for machines 
having similar capacities. Perbaps the name of scraper conveyor has 
been as potent in raising prejudices against it as any other single cause. 
Scraping is always associated in our minds with noise and commotion ; 
as a matter of fact, the operation of a well constructed scraper line is 
one of sliding. The trough becomes smooth as glass from use, and the 
movement of coal is unaccompanied by any commotion. Now, admit- 
ting that the scraper consumes more power than the bucket conveyor, 
what have we to offset or compensate for this loss ? 

ist. A simple rugged construction that will stand unlimited abuse, 
and permits of a simple feed and a simple discharge. 

2d. A low first cost, not exceeding one-third that of a bucket con- 
veyor of equal capacity, incurring a low interest and sinking fund 
charge. 

3d. Cheap repairs. 

After all, that machine is best which shows the greatest net earn- 
ings, and the fact that scrapers are exclusively used in the largest coal- 
handling region in the world by the producers of the coal, with whom 
the question of breakage of coal and repairs to machinery is of greater 
importance than to the consumer, is evidence sufficient that its useful- 
ness is not yet atan end. Several improvements of scrapers have been 
made, most prominent among them the suspended flight conveyor, in 
which the entire weight of chain and scrapers is carried on guides out- 
side the trough. These guides are covered with grease and reduce the 
friction considerably, while the fact that the coal only is in contact 
with the trough insures greater durability. 

Suspended flight conveyors are perfectly noiseless, are more econ- 
omical of power and cost less for repairs than the ordinary scraper, 
and while they cost a little more, they share the other advantages of 
their prototype. 

Flexible belt conveyors have a limited application as coa] conveyors 
and under certain conditions prove highly satisfactory. They do not 
permit of discharge at intermediate points and have to be run at such 
speeds, to get capacity, that it results in considerable breakage at the 
delivery points. The belts are not durable, and charge for repairs is 
consequently high. 

Bucket, pan, and apron conveyors share both the advantages and 
the disadvantages of flexible belt conveyors, but, owing to the material 
of which they are constructed, they are more durable as coal-handling 
machines. 








Foster’s Patent Stopper for Inclined Retorts. 
lias iieiline es 

The Journal of Gas Lighting reports that a small but indispensable 
accessory of inclined retorts is the stopper which prevents the coal trav- 
eling into the discharging mouthpiece of the retort ; but, although it 
renders important service, it is perhaps the most abused appendage of 
the system. It is not an uncommon thing to see stoppers dragged out 
of the retorts and violently thrown down, so that they soon become mis- 
shapen, cracked, and unfit for fulfilling their useful purpose. Most, if 
not all, of the present stoppers in use are of wrought iron, and riveted 
together into one piece ; and experience shows that, even without the 
ill usage already referred to, under the intense heat to which they are 
subjected, they soon become deformed. This Mr. William Foster 
found was the case at the Brierfield Gas Works of the Nelson Corpora- 
tion, and it led him to devise a stopper to overcome the faults of the ex- 
isting types, together with appliances for removing it from and replac- 
ing itin the retorts. He has given the whole arrangement a good trial 
at Brierfield ; and there is no doubt that he has succeeded in his aim. 
By reference to the illustration, a short description will explain the in- 
vention. The stopper is of cast iron, and so will better withstand the 
intense heat to which it is exposed than can the existing wrought iron 
ones, It is made in two pieces, so that, if an accident happens to one 
part, it can easily be renewed. The face against which the charge rests 
is of shape (or it can be made of any other required section), and to 
the back is hinged a supporting leg, the top of which is so formed that 
the stopper cannot be forced down by the descending charge. The leg 








being loosely fitted with a bolt to the DB portion, the stopper readily ad- 
justs itself to its proper position. The arrangement for removing and 
replacing the stoppers is an ingenious one. Fixed on to the uprights of 
the retort bench are brackets for supporting an iron rod, along which 
travels a small pulley, from the casing of which a hook is suspended. 
Depending from this is a rod hooked at its lower end and reaching to 
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the mouthpieces of the top retorts. The rod by which the removal and 
replacing of the stopper is effected has, as the illustration shows, 
a U-shaped indentation about midway in its length, and this engages 
with the hook at the bottom of the traveling rod. The end of the 
removal rod is shaped so as to readily engage with an eye formed in the 
head of the supporting leg of the stopper just above the joint. Oa be- 
ing withdrawn, the scopper can be placed on one side of the mouth- 
piece ; and, the handle end of the removal rod engaging in a hook 
fixed on one of the top corners of the movable screen, the stopper is 
left suspended in a line with the mouthpiece, so that there is no chance 
of it becoming damaged by any careless action on the part of the at- 
tendants. For dealing with the second row of retorts. the hanging rod 
is extended by a chain; while in the case of the bottom retorts, the 
stopper has simply to be lifted out on to the floor. There is no doubt 
that this arrangement will have a preserving effect on the stopper and 
be of material assistance to and help to protect the men, inasmuch as 
by it they have grea‘er control over the discharge of the coke from the 
retorts. A simple and serviceable adjunct to the inclined retort system 
such as this seems to be cannot fail to secure wide adoption. 








Utilization of Exhaust Steam. 


— 


In a paper read by Mr. J. H. Harding, at the last meeting of the 
Northwestern Electrical Association, on the subject named in the heac$ 
ing, the author said that all who have given thought to the many 
practical economies possible to be practiced in connection with an 
electric plant, have figured more or less upon the utilization of the heat 
going to waste in the exhaust steam. As only a small percentage of 
the heat contained in the exhaust steam can be used to heat the feed 
water, the question naturally arises whether the remainder can be uti- 
lized. If so, how to the best advantage ? 

In looking for a means of utilizing the surplus, we find several 
systems being promoted for heating by exhaust steam. Personally, I 
have had little knowledge of heating buildings with exhaust steam, at 
either near or distant points from a central station. My inquiries along 
that liae led me to the conclusion, however, that while some plants 
were reasonably satisfactory, others were giving much trouble. The 
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reports indicated that as the load and distance increased, the trouble 


also increased. Another objectionable feature was the great expense 
of construction. An economy or saving is of advantage only when it 
can be utilized without too much outlay of capital. 

While investigating we heard of a system in which the heat of the 
steam was transferred to a volume of water, and that being circulated 
through a supply and return pipe, delivering the heat to the buildings 
to be heated. After a careful investigation of the Yaryan system, as it 
is called, the La Porte (Ind.) Electric Company, of which I am superin- 
tendent and manager, concluded to install it at La Porte in 1897. 

We find that it is possible to heat buildings within a mile of the sta- 
tion, thus giving a large field to draw custom from, permitting us to 
go tothe residence district, and not to be confined to the business sec- 
tion only. This has been a good thing for us, for while we have our 
mains in the alley behind seven blocks of business houses, our income 
is less than 20 per cent. from that source. 

We have a line running 1 mile out through the residence part of the 
city, nine residences being heated located within one block at the end. 
Again, our station being located at the highest point in the city, made 
it difficult to return the condensed water from steam mains. With this 
system it makes no difference ; both lines being full of water one 
balances the other, making it possible to supply heat above or below 
the station. 

One of the strongest features in favor of the system is, that as the 
water is returned to the station, after it has passed through the build- 
ings to be heated, it suffers no waste of heat, except the amount 
radiated from the pipe line, and that sold to the customer. That is to 
say, that if we send out water at 160°, the return would be 130°, so by 
raising the water 30°, it is up to 160°, and ready to go through the line 
again. The difference in the amount of heat that would be lost by 
radiation from the mains, whether they were of an average temperature 
of 220°, as with steam, or only 160°, as with water, was an important 
item that we took into consideration. 

There are many features of economy connected with the system that 
will appeal to the central station man when brought to his attention, 
that would seem too much like an advertisement were I to introduce 
them here. Suffice it to say, we are satisfied we have a practical way 
of utilizing all of the exhaust steam at our station. 

Discussion. 

In answer to a question, Mr. Harding gave the following description 
of the arrangement for the storage of exhaust steam. We put in a 
storage tank of about 55,000 gallons. We found in practice, as we have 
increased the output of the plant, that during all seasons of the year 
when the thermometer ranges 50° or above, we are able to store up 
sufficient heat in this storage tank to furnish our mains and maintain 
proper temperature in the different houses, by simply circulating the 
water from the tank. 

As to the method of connecting up, we have our mains so arranged 
that we can run the water back through the tank, or by a by-path direct 
to our pump on the return main, thereby enabling us to draw a suffi- 
cient amount of hot water from the tank to bring the temperature up to 

what we wish on the mains. We regulate the temperature of our 
water at all times to correspond to the temperature of the weather out- 
doors, thereby maintaining a uniform temperature in our houses. 

Mr. Thayer—While this system presents quite a number of new 
features, yet it has been in use for several years, and appears to give 
good satisfaction, but it might be of interest to bring up some features 
not yet determined in connection with the subject. 

The first thing that occurs to me is the liability of the mains to cor- 
rode. The New York Steam Heating Company,who were the pioneers 
in the distribution of steam, put in asystem of return mains which re- 
turned the water of condensation. They found that these mains were 
subject to such rapid corrosion that it was cheaper to abandon their use 
and simply waste the water of condensation, and the question comes 
up whether the same corrosion will not appear in these pipes, even 
though the temperature is much less than it would be in the case 
mentioned. 

The cost of pumping here is a feature with which I have had no ex- 
perience, although I have had considerable experience with steam—but 
the cost of pumping with a 30-foot head of water with a 30° tempera 
ture head, that is, from 160° down to 130°, with 30 pounds of water per 
horse power per hour on your engine, and 150 to 250 pounds per indi- 
cated horse power on your steam pump, when it will take about 3 
pounds of steam to maintain your circulation on a horse power of ex- 

haust heat from your engines, and while, of course, the factor during 
the lightly loaded portion of the day cuts no figure, yet during the 





maximum, or during the time that you have to waste part of your ex. 
haust steam, or something like that, it would cut some figure. 
Another thing is the prospect of whether you are ever going to be 
able to meter your heat, It is very difficult to prevent a man from 
wasting his heat. Some men, of course, will be careful, bat we know 
how that works in contract lighting where there is no check whatever, 
and I know that customers would take advantage of any wide open 
heat deal in the same way. 

The station appliances, of course, I do not suppose have been worked 
out. But few appliances have been put in, and the whole thing is re. 
cent, and we must not criticize the system unduly now, but I should 
very much like to hear from Mr. Stahl on the details or arrangement of 
his storage tanks. Some of the time they must deliver their water at a 
higher temperature than the water in the tank, and they must have a 
special arrangement for heating the water quickly and sending it right 
out quickly, and if they depend on their storage tank it may take 
several hours. 

Mr. Stahl—To answer Mr. Thayer’s question regarding corrosion. 
He states that it is found to be impracticable to return condensation 
from the steam plant back to the station. There are steam plants used 
now where they put an exhaust pump on the return end and draw the 
exhaust steam into the radiators and prevent back pressure upon the 
engine. I would not disparage anybody’s else system, but will speak 
only of the question raised by Mr. Thayer. Water having been con- 
verted into steam, drops all its solids and is pure water. 

In reference to the control on the inside of the building itself, in in- 
dividual places, Mr. Stahl stated that they control it by raising and 
lowering the temperature of the water. He bought a water motor for 
his own use to furnish the power to compress the air. The valve acted 
perfectly. He set the thermostat to hold the house at 72, and did not 
open or close a valve all last winter, nor all summer. He provided a 
by-pass just back of that thermostatic valve, to take water from the 
system across the house boiler so as to heat the city water for domestic 
use. The water motor was running on the same pressure all the year 
through, and the thermostat shut up the valves so no hot water 
passed to the radiators in the summer time. At the same time, when- 
ever the temperature dropped below 72 the radiators received the right 
amount of hot water to keep the house at just the right temperature, 
and the regulation was perfect. 

In answer to a question as to how the radiation required is figured, 
Mr. Stahl stated : We take the eubiccontents of theroom. Thatis one 
of the things, but glass has a great influence, and exposed wall has a 
great infiuence. I have an illustration that I use in talking to in- 
dividuals. Take a room 15x16x10 feet high, with one window 4x6 and 
another 3x6, and another 24x6. The room isan L to a house, and that 
figures out by the rule 102 feet of radiation. Take the same room and 
let the side of the house start at 4 feet from the corner, and the other 3 
feet, and you have got out some exposed wall. Now, leave out the 2} 
x6 window, still leaving the 4x6 in and the 3x6, and that takes 72 feet. 
So, if you divide it by cubic contents, you would not get the propor- 
tionate amount of radiation. We add up the amount of radiation of 
each room and multiply it by a fixed charge, which charge at La Porte 
is 124 cents. 

This charge varies at different places, going up as high as 15 cents. 
They charge 25 cents a square foot for steam radiation in every plant | 
know of, even where coal is plentiful. With regard to the relation be- 
tween the radiation surface and the equivalent surface of glass, the rule 
extended is to take the cubic contents, diyjde the square feet of exterior 
surface by 5, 7, 8, 12 or 15, according to its construction, to reduce it to 
glass. A well constructed frame building lined with paper, well painted 
so that the siding lies down-diat, may be dividéd by 10—10 feet of ex- 
posed wall will lose as much heat as 1 foot of glass. If the building is 
old and loose, be careful and divide by a small figure, so as to give 4 
relatively large amount of equivalent in glass. Difference in con- 
struction determines the divisor. Having reduced it to glass, multiply 
the total of glass by 75, which will reduce it to its equivalent in cubic 
contents, and the glass exposed wall is nearly always in excess of tle 
cubic contents. Now, for the first story we multiply that by the fixed 
decimal .011, the second story by .0081, which is 4 5 as much, for heat 
rises, and the upper story is more easily heated than the lower. We 
figure the upper hall for the quantity, and add it to the radiation of the 
lower hall, putting it all down below, for the upper hall isalways warm 
enough. 

Replying to the question as to the average cost of equipping a house, 
Mr. Stahl said : We can have a profit by charging in territory east of 
the Mississippi river 10 cents a square foot. The usual price is 40 to 60 
cents for hot water apparatus put in by plumbers. Inan8 room house 
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there are required probably 600 feet of radiation, which, at 30 cents a 
foot, makes $180. We make a flat charge of $20 for the thermostat. 
The whole apparatus complete can be installed for $200. Then we also 
make a flat charge of $25 for each job for service connection—that is, 
for piping from the main line, boxing, corporation cock, etc., which 
would be $225 for equipping an 8 room house, a little more than it costs 
for a good hot air furnace, and not more than it would cost for steam 
radiation. Now, even though we set 4 square feet of radiator surface, 
the cost of the piping and the fittings and the labor and the valves, is 
so much less that the cost of the job is less than it would be for ordi- 
nary hot water or steam fitting. 

As to the cost of furnishing the heat, say, for an 8 room house, such 
as has just been described, 6v0 feet of radiation at 124 cents is $75. The 
cost, we have frequently been told, is less than the fuel bill, and besides 
that you avoid coal ashes, the expense of renewing boilers and fur- 
naces, and have the convenience of securing an even temperature at all 
times. 

The house is always warm. A gentleman at Springfield, Ills., 
president of a bank there, told me that it cost $125 to keep his home 
warm ; then I said to him at once, you use hard coal, although you 
have soft coal right here. He said, certainly. I said, why? He said 
it is cleaner and more convenient. Yes, and I said, you would pay $25 
more if there was no furnace about your place, no coal or ashes or dust 
to settle on the carpets and furniture and no noise and no attention 
necessary. 








The Value of the 10-Inch Slide Rule from the Educa- 
tional Standpoint. 


— 


[By Mr. J. J, Guest, in Jour. Worcester Polytechnic Inst. ]} 


[As the 10-inch slide rule is not universally known, it may be well to 
state that it consists of three parts: (1) the rule itself of dimensions 
about 10-inch x 1}-inch x 4% inch, (2) a slide fitting it internally, and 
(3) a cursor. The rule and slide are of wood, usually faced with white 
opaque celluloid surface upon which are the various scales. The cur 
sor is a small metal frame sliding upon the rule and carrying a line or 
lines conveniently spaced. Upon the rule are (1) two uniform scales, 
divided into inches and sixteenths, and metrically, (2) one logarithmic 
scale 10 inches in length (used in conjunction with the corresponding 
scale upon the slide for multiplication, division, etc.,) and (3) a pair of 
contiguous 5-inch logarithmic scales (used in finding square and cube 
roots.) Upon the front of the slide are logarithmic scales similar to 
those upon the rule and upon its back are (1) a uniform scale divided 
into inches and fiftieths (used for finding the logarithmics of numbers), 
(2) a scale of sixes, and (3) a scale of tangents. Thus the rule comprises 
inch and metric scalesand the means of finding the products, dividends, 
logarithms, square and cube roots of numbers, and the sines, cosines, 
tangent, etc., of angles—to a certain degree of approximation. | 

Those calculating instruments which depend for multiplication and 
division upon the manipulation of lengths proportional to the logarith- 
mics of the numbers involved are at present represented commercially 
by slide rules of lengths 10-inch, 15-inch and 20-inch and by such rules 
as Thatcher’s and Fuller’s. The latter, having logarithmic scales of 
great length, give results of sufficient accuracy for almost every engin- 
eering purpose ; but they are expensive and office, as opposed to pocket 
instruments. The 15-inch and 20-inch are larger editions of the 10-inch 
rule, the accuracy being proportionally increased. The primary 
recommendation of the small (10-inch) slide rule is the rapidity with 
which the customary engineering calculations can be made with it, and 
as so much of a student’s time is spent in calculations requiring no very 
great accuracy, the result is agreatsaving of his time. The question 
as to the accuracy of the instrument—meaning thereby the greatest 
error, other than a mistake, which can occur with reasonable care in 
manipulation, resolves itself into two parts; first, what are the errors 
of graduation of the logarithmic scales, and secondly, what errors are 
due to the operations. 

To determine the former the 10-inch logarithmic scales of a number 
of rules were calibrated by the aid of adividing machine. The lengths 
of the rules were slightiy different, and in order to lessen the labor of 
calculating the errors, the correct positions of some of the graduations 
of a logarithmic scale of a length of 250 mm (the dividing machine 
worked on the metric system) were calculated and an allowance 
made for the difference between 250 mm. and the actual length of the 
scale. 

Let a be the standard scale length (250 mm) and x the length of that 


scale to the graduation n, then x =alogn. The effect of any error in | 











‘ 6 6 6 
x upon n is therefore 6n = a “. or — = — , so that the propor- 
tional effect of every error (which will be called ‘‘ the error’’) is inde- 
pendent of the part of the scale in which it occurs and is equal to that 
error divided by the length of the scale. 

Let & be the difference between the value of x and the measurement 
of the corresponding graduation upon a scale whose length is a + a. 
Then the total error of graduation is 

x ; 6 g 
g— Pa and of the proportional error] — | produced is — — = » 
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logn 


a 





: x = 
Since wor is independent of the particular rule under cali- 


bration, it can be calculated once for all, and thus the determination of 
the errors, involving the small quantitive  « x can be made by the 
use of the rule itself. 

In the table appended, the first four columns are calculated for the 
250 mm length ; the next five columns give the calculation for one of 
the scales, the one met with which showed the greatest errors being 
selected for this purpose. The final column gives the mean error of the 
scales at the various graduations. It will be noticed that the errors of 
the ends of the scales are taken as zero (and all the intermediate errors 
were in one direction in all cases.) This plan was adopted as no instru- 
ment in which the lengths of the logarithmic scales on the slide and 
rule are visibly different should be accepted for use. [Strictly the 
length of the scale, for slide and rule combined, giving equal positive 
and negative signs to the largest errors should be adopted, but the 
smallness of the errors involved rendered this refinement unnecessary. ! 
From the table it will be seen that the greatest error of graduation met 
with was 0.00018, corresponding to about x}, inch. So that it is at 
once evident that errors due to manipulation will far exceed those due 
to imperfections in the graduation of the rule. The errors due to 
manipulation consist of errors of estimation of the fractional parts of 
the spaces of the scale and errors in setting the slide and cursor. Of 
these the former error is about + 0.05 of a space for the larger spaces, 
or about 1 in 800 or 0.0012 ; and the second error depends largely upon 
the speed at which the rule is worked ; with great care it can be re- 
duced to a very small quantity. 

In any operation, however, the errors accumulate. Thusif x, y and 
z be the errors of graduation, estimation and setting respectively, the 


F , : . : b 
possible error which can be introduced in an operation such o_—-, 
Cc 


done at a single setting is 3x + 3y + 3zifa, b and c are all numbers 
requiring estimation of fractions of spaces. Taking x = 0.0002, y = 
0.0012 and z = 0.0005, the error can reach the value 0.005, or rather 
more than one-half per cent. 

Possible errors for other operations are easily calculated, and each 
operator can determine values of y and z suitable to himself and the 
care necessary for a desired accuracy. Theerror thus arrived at is the 
possible error, an amount very unlikely to be approached. 

Thus for the reductor of experiments which involve measurements 
having errors of 1 per cent. for the determination of the effect of errors 
in the various measurements upon the final result, the accuracy of the 
slide rule is amply sufficient ; also it may well be used in mechanical 
design and in working out problems. 

The fact that few significant figures can be determined by it possesses 
the advantage, from the teacher’s standpoint, that the fewer the figures 
the clearer the grasp that is obtained of their significance. 

When an accurate calculation is required the slide rule may profita- 
bly be used to check each step and thus avoid the chance of labor being 
wasted by an early mistake. 

The question of speed being involved with the question of accuracy, 
it is difficult to determine the speed of working, as direct experiments 
upon the rule by comparing results obtained by it at a speed, with those 
obtained by accurate calculation, awe valueless unless made in enormous 
quantities and by each observer separately ; but no user of the slide 
rule has any doubt about its value as a time saver. 

Mention may be made of the advantages which accrue from the de- 
velopment of the accurate use of eyes and fingers, from the substitu- 
tion of an almost mechanical operation for an intellectual one (a point 
with the hard-worked student), from the practical certainty that all 
decimal points are located truly and from the fact that mistakes are in- 
frequent and that a repetition of the calculation occupies very little 
time. ” 

For the above reasons the attention of teachers of engineering may 
profitably be turned upon this small instrument. 

(See table on following page.) 
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| Example of Set of Observations—(that of having the Highest Errors). 
logn x = 250 mm x logn Measurement, $ E x — Average 
i (from tables) | nm | OU le i.e., observed | = x — meas- - _* Wf Si By Error. 
; gn. Tikes ” value of x. urement. | ° * ite aie 
| | | —.- 
1.0 0 0 0 0 0 | 0 0 0 | 0 
1.5 0.1760913 44.0228 0.0007 44.016 0.0068 | 0.000027 0.0000038 0.000023 | 0.000018 
2.0 0.3010300 75.2575 0.0012 75.251 0.0065 | 0.000026 0.0000066 0.000020 0.000030 
2.5 0.3979400 99.4850 0.0016 99.470 0.015 | 0.000060 0.0000088 0.000051 0.00010 
3.0 0.4771213 | 119.2803 0.0019 119.262 0.0183 0.000072 0.0000105 0.000062 0.00008 
4.0 0.6020600 150.5150 0.0024 150.485 0.0300 | 0.00012 0.0000132 | 0.00011 0.00015 
— —_— | ! 
5.0 0.6989700 174.7425 0.0028 174.6945 0.0480 | 0.00019 0.0000155 0.00017 0.00015 
6.0 0.7781513 194.5378 0.0031 194.4955 | 0.0423 | 0.00017 0.000017 | 0.00016 0.00014 
= | | 
7.0 | 0.8450980 211.2745 0.0034 211.238 | 0.0365 | 0.00014 0.000018 | 0.00012 | 0.00010 
re | 
i | | | 
8.5 | 0.9294189 232.3547 0.0037 232.3035 0.0512 | 0.00020 0.000020 | 0.00018 0.00013 
10.0 | 1.000000 | 250.0000 0.0040 249.9945 | 0.0055 | 0.000022 | 0.000022 | 0 0 
oer ad be | 














Boiler Flue Drilling Machine. 

Engineering says that the machine shown in the accompanying 
illustrations has been specially designed and provisionally protected by 
Messrs. Victor Coates & Co., Limited, of Belfast, Ireland, for drilling 
the flue joints of Lancashire and Cornish boilers in a vertical position, 
so as to insure a perfectly true hole through the three thicknesses of 
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| plate, namely, the two flanges and the caulking ring, which, when to- 
| gether, form what is commonly known as the Adamson’s joint. The 


chief feature of this machine is that when two flue rings and the caulk- 
ing ring are fixed together for drilling, instead of being held at one 
end by a universal chuck, as is customary with the ordinary machine, 
they are caught in the center by the turned flanges, the two outer ends 
being allowed to revolve free. As this is the joint on which the drills 
are to operate, and this joint is revolved by the pitch gear attached to 
the universal chuck plate, it can be easily seen that the rivet holes 
must be naturally truer than by any other arrangement. 

With a view of carrying out this work with the greatest despatch, 
four drills are arranged to operate simultaneously. These are carried 
by two beams which can be traveled in and out at will, towards and 
from the center of the machine, for drilling the various diameters of 


flues, and for placing the rings in the machine, and for removing them. 
The drills are especially designed to run at a high speed, being fitted 
with water service, and are so compact that the shortest flue rings can 
be drilled ; they are adjustable by hand for the various pitches. It is 
worthy of note that the floor space occupied is only 9 feet square, the 
total height above the ground being only 4 feet. 

We are informed that, owing to automatic arrangements which are 
adopted wherever possible, one joint can be drilled per hour. The 
numbers of these joints in a Lancashire boiler 30 feet by 8 feet for 120 
pounds are, as a rule, about 18 ; so that the capabilities of this compact 
little machine can easily be seen. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
sccciallliighiiatin 

Mr. E. D. JOHNSTON, Presicent of the P. H. & F. M. Roots Com- 
pany, has received the contract for the construction of an irriga- 
tion pumping plant at New Orleans, La., the cost of which will amount 
to nearly $100,000. The contract calls for the placing of the Company’s 
celebrated rotary positive pressure pumps, which it has heen building 
and putting on the market for 40 years. 





Mr. W. P. Taytor, Treasurer of the Wilmington (Del.) Coal Gas 
Company, has notified the shareholders that they are entitled on de- 
mand to a dividend of $3 per share. This is the 93d dividend declared 
by the Company. 





SECRETARY RUNNER, of the Freeport (Ills.) Light and Fuel Company, 
is busily engaged in getting ready for the spring and summer campaign 
for the placing of gas ranges. Amongst the literature which he has 
thus far prepared to further the end in view may be found two very effect- 
ive documents, one of which is a tabulated, alphabetical list carrying 
about 400 names and addresses of prominent citizenesses of Freeport who 
use gas rangesin their kitchens. The other document recites the matter 
contained in the first nine responses to letters sent out last year by the 
Company asking those who used gas for cooking their opinion about it. 
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Mr. THEODORE M. KEPPELMAN, Manager of the gas stove department 
of the Consumers Gas Company, of Reading, Pa., has thought out an- 
other novel scheme for booming gas ranges in that city, as the follow- 
ing circular, which has been liberally distributed throughout Reading, 
will show : 
Consumers Gas Company, Gas STOVE DEPARTMENT, } 
READING, Pa., Feb. 1, 1899. § 

To the Ladies of Reading—Greeting : We are going to award some 
lady a beautiful yas range, free of all cost. You may be the fortunate 
one. There are now over 1,500 gas stoves in this city, and their super- 
iority over other stoves is thoroughly established. To still further 
demonstrate their excellence, we have fitted up a model kitchen at our 
stove department, 16 North Fifth street, and we invite you to call there 
any day or evening. A competent cook will give daily demonstrations 
in cooking, and practical lessons in the use and care of gas stoves that 
cannot fail to be of value. 

Every lady who calls will be presented with a coupon, and the lady 
whose name appears on the most coupons, on March 31, 1899, will be 
presented with a handsome gas range. All you need do is to fill out 
the coupon, either with your own name or the name of any lady friend 
whom you would like tosee get the range. 

We cordially invite you tocall. Bring your friends with you and 
show them how much easier, pleasanter, cleaner and cheaper it is to 
cook and bake when one uses a gas stove. 

The contest is now open and will continue only until March 31, 1899, 
at which time all coupons must be sent in, and the award will be made 
as soon thereafter as possible. Very respectfully yours, 

THE ConsuMERS GaAs COMPANY. 





PROF. PIERCE B. WILSON, inspector of gas and illuminating oils, for 
the city of Baltimore, reports that the lighting value of the gas distrib- 
uted by the Consolidated Gas Company is on the average fully 25 per 
cent. in excess of the statutory requirement. The value called for by 
the statute is 20 candles. 





ACCORDING to the report made to the City Controller, by General 
Manager Walbridge, of the Detroit City Gas Company, the Company 
manufactured and sold, during the last half of 1898, on illuminating 
account, a quantity of gas equal to 133,132,800 cubic feet. 





Mr. R. B. TABER has resigned the Presidency of the Lexington 
(Mass.) Gas Company. His successor has not yet been chosen. 





Mr. SAMUEL ROLFE, a member of the Board of Trustees, and former 
Treasurer of the Portland (Me.) Gas Light Company, died at his 
home in that city the morning of January 30. Deceased, who was in 
his 85th year,was born in Portland, and there his career was continued 
and completed. He is survived by three sons. 





Mr. Crossy, Deputy City Auditor of Cleveland, Ohio, reports that 
the total amount collected for the city on license account during 1898 
was $85,560.63. Of this sum the Gas Companies paid no less than 
$61,845.53. 





Mr, TRAUTMAN, of the lower division of the Illinois Legislature, is 
responsible for the introduction therein of a measure which proposes 
to regulate the supply of gas and electricity for light, heat and power, 
and to provide for the municipal control of the same. The bill pro- 
vides for the appointment, for 2 years, of a gas and electric commis- 
sioner, in villages by the Presidents of the village boards, and in cities 
by the Mayors ; 1 commissioner for each village ; 1 for each city hav- 
ing a population less than 100,000 ; and 3 commissioners for each city 
having a population of 100,000 or more. The duty of the commission- 
ers is to examine the books and records of all gas or electric companies 
and to report all violations of laws applying to the trades named. The 
measure declares that in cities of the first class the gas rate shall not 
exceed 75 cents per 1,000 cubic feet for the first 1,000 cubic feet used in 
the month, the rate for excess of consumption in the same month to 
be 60 cents per 1,000. It is also stipulated that the rates for electric 
lighting and power supply are to be regulated by the Trustees of villages 
and by the Councils of cities. This ‘‘ bill” may justly be termed a 
beauty ; its complexion and figures are so striking. 





TueE following (from the Philadelphia Tzmes of the 2d inst.) was for; 
warded by a correspondent : ‘‘ The United Gas Improvement Company 
has filed with the Philadelphia City Controller a statement of improve- 
ments.and betterments made by it during the year 1898 as provided in 
the lease of the gas plant to the Company by the city. The amount 











expended, as shown by the statement, is $3,112,829.07. This statement 
covers 2,131 pages. Since the United Gas Improvement Company be- 
gan the operation of the Philadelphia gas plant it has been engaged in 
making the changes and improvements referred to in the discussion of 
the question and decided upon by its engineers as necessary or import- 
ant. This work may be generally divided between improvement and 
extension of the manufacturing and storage plant and improvement 
and extension of the distributing system. At the Point Breeze works 
there has been erected and put into operation an entirely new water 
gas plant of 20,000,000 cubic feet maximum capacity. This plant con- 
sists, generally, of a generator house 96 feet by 183 feet, containing 12 
sets of improved Lowe, double-superheater water gas apparatus ; an 
engine and boiler house, 52 feet by 212 feet, containing 1,500-horse 
power water tube boilers and 350-horse power Corliss engines, with the 
necessary pumps, blowers, etc.; 1.condenser house, containing 20 
multitubular condensers, each of 1,000,000 cubic feet capacity ; 1 relief 
holder, of 1,500,000 cubic feet capacity ; an exhauster, valve and meter 
house, 66 feet by 219 feet, containing necessary engines, exhausters, 
meters and system of valves for controlling the flow of gas ; 1 purify- 
ing house, 82 feet by 176 feet, containing 8 purifiers, each 30 feet by 36 
feet, by 5 feetdeep. All of the above buildings are of brick and stone. 
There is also in process of construction and nearly completed 1 coal 
gas retort house, 72 feet by 272 feet, containing 324 retorts of a total 
maximum capacity of something over 3,000,000 cubic feet. In addition 
to these principal items other extensive improvements have been made, 
including boilers.and engines for various purposes ; a complete system 
of water mains for fire and other purposes ; a coal storage shed and 
two systems of coal conveying apparatus ; pavements, sewers, gover- 
nors, valves, 42-inch connections between the various parts of the 
plants, etc. At the 25th Ward works the water gas plant has been in- 
creased by the addition of 8 sets of improved Lowe, double superheater 
apparatus, and the erection of a purifying house, holding 4 purifiers, 
each 30 feet by 36 feet, by 5 feet deep; a condenser house, with 12 
scrubbers and 12 condensers, with a total capacity of 12,000,000 cubic 
feet ; and the remodeling of other parts of the apparatus, including one 
holder at 2,000,000 cubic feet capacity. At the Ninth and Diamond 
street station a stable with stall room for about 100 horses has been 
erected, and will be occupied within a few days. At the Market street 
street station a new holder, up to retaining 2,000,000 cubic feet, has been 
erected. The two testing stations to be equipped with photometers and 
all necessary apparatus for the use of the inspector to be appointed by 
the city, under the terms of the lease, are in process of erection. One 
is located at the corner of 17th streetand Passyunk avenue, the other 
near the corner of Ann and Richmond streets. In the streets there 
have been laid approximately 9 miles of 30 inch main, connecting the 
Point Breeze works with the Market street holders, and the 25th Ward 
works with the 9th and Diamond street holders, and the latter 
with the 30-inch main previously laid on 16th street. There have 
been laid approximately 110 miles of mains, including pumping and 
distributing mains to Chestnut Hill and Manayunk and distributing 
mains of from 6 to 20 inches diameter laid throughout the city 
to improve the distribution and supply the many buildings erected 
during the year, and to keep ahead of the paving operations under- 
taken by the city. The results of the various changes, as far as they 
affect the service to the public, have been the increasing of the illumi- 
nating power of the gas to an average of something over 22 candles, 
and an improvement in the distribution to such an extent that whereas 
some parts of the city have in the past had insufficient pressures, all are 
now supplied with gas at pressures that are satisfactory for all pur- 
poses. Another result of the improvements and extensions is that the 
manufacture of gas at the Market street works has ceased, and the 
odors and smoke emanating from that works, and which for many 
years have been more or less objectionable to the inhabitants of the 
neighborhood, have ceased. This plot of land comes into the posses- 
sion of the city in a few days. Mr. Seeds, Chairman of the Finance 
Committee of Councils, has said that the city would probably realize 
from the sale of this property in the neighborhood of $2,000,000. The 
United Gas Improvement Company, in obtaining new consumers, and 
improving the service of consumers who were troubled over lack of 
pressure, has laid about 26,800 services and set about 82,000 meters dur- 
ing the year. In carrying out the provisions of the lease there have 


been set about 290 new street lamps. In the laying of services and 
making betterments to mains and services, there were 140,000 openings 
made in the streets of the cityyin addition to the 119 miles required by 
the laying of new mains.” 





A COMMITTEE from the City Council of Aberdeen, South Dakota, has 
been named to investigate and report upon the desirability of taking 
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over the plant of the Aberdeen Gas and Electric Light Company for 
operation on municipal account. 





“F. R.,” writing from Philadelphia under date of the 6th inst., 
says: ‘Although rather late in the day or the time (considering that 
the meeting was held over 3 weeks ago), I herewith inclose the names 
of the officers selected to manage the affairs of the Delaware County 


Gas Company, Chester, Pa., for the ensuing year: Directors, W. S. 
McManus, Richard Wetherill, George B. gee O B Dickinson and 
Richmond L. Jones; President, W. S. McManus; Vice-President, 
Richard Wetherill; Secretary and Treasurer, L. A. Tucker.” 





A CORRESPONDENT in Middletown, O., writing under date of the 6th 
‘ inst., says: ‘‘ I noticed in your issue of February 6th that you gave the 
names of Directors of the Middletown Gas and Electric Light Company 
only in part. The Directors are: W. L. Dechant, G. N. Clapp, C. E. 
Denny, John Auer, W. O. Barnitz, J. J. Gallaher and T. E. Reed. 
The officers are as follows : President, W. L. Dechant; Vice President, 
C. E. Denny; Secretary, Treasurer and General Manager, G 
Clapp. Under the present management the plant has been greatly im- 
proved. It is now backed by home capital, and is in a healthy condi- 
tion to handle the business in future.” 





Mr. J. A. Sawrrie is acting as President of the Charlestown 
(Mass.) Gas and Electric Company during President Hunnewell’s trip 
abroad. 





Mr. Mackay, of Boston, has introduced in the lower branch of the 
Massachusetts Legislature the following resolution looking to an inves- 
tigation of the gas ‘situation ” in Boston : 

Ordered. That a joint special committee to consist of 7 members of 
the House and such as the Senate may join, be appointed to report the 
present cost of the manufacture of gas in Boston, the cost of distribu- 
tion thereof, the amount of profit made thereon, the amount of the 
capital securities and obligations, whether legal or illegal, now out- 
standing or offered for sale, based upon the gas business of Boston, and 
the amount of profits, dividends and interest paid thereon, and what 
legislation is needed, if any, to enable the Board of Gas and Electric 
Light Commissioners to fix the price at which gas shall be sold to the 
consumer, and by one company to another, and to limit the profits 
which shall be made, and the interest, profits or dividends which may 
be paid upon any and all securities or obligations based upon the gas 


business of Boston, and what legislation is needed, if any, to prevent, 
restrict and limit the securities or obligations which may be issued or 
sold based upon such gas business, and such other legislation, if any. 
as they may deem advisable in the premises ; that said committee have 
full authority and power to compel the attendance of witnesses, and 
the production of books and papers, and to employ a stenographer. 





Roumor is busy in the direction of asserting that the management of 
the Lexington (Ky.) Gas Company is to be materially changed. In 
any event, the election of a new Board of Directors has taken place, 
the gentlemen chosen being J. F. Morton, E. L. Hutchinson, Louis 
des Cognets, T. D. Mitchell, A. B. Lancaster and Avery S. Winston. 
The belief is that this spring the works will be rebuilt and the main 


system largely extended, so that the Company will be in position to 
better minister to the gaseous needs of the city. The fact is that the 
executive management of the Lexington Company has been decidedly 
on the slow side for the past ten years or so. 





Mr. ALLAN C. MoGartu, who has been Superintendent of the 
Chambersburg (Pa.) Gas Company since the completion of its works in 
1856, has been retired on account of ill health. The Company mean- 
while will pay him full salary. His successor is Mr. Henry R. Blair. 





AT a special meeting of the Directors of the Portland (Me.) Gas Light 
Company, convened to make a suitable memorial to the late Mr. 
Samuel Rolfe, the following resolution was adopted : 

** Resolved That the death of Mr. Samuel Rolfe has removed from 
us.a valued friend and associate of many years. From 1876 to 1882 he 
was a Director in this Company and Chairman of the Committee on 
Accounts, and from that time until last May he was our Treasurer. 
Throughout these 22 years he has given constant attention to the finan- 
cial affairs of the Company, and much of its success has been owing to 
the judicious investment and careful management of its funds under 
his able advice and direction. All moneys not needed for immediate 
use were kept at interest without loss, and his accounts were invariably 
found correct. 

** As associate he won our regard by the uniform kindliness of his dis 
position and our respect by his ability and undeviating integrity, and 
we feel that this brief tribute to his memory shuuld be entered upon 
our records,” 











THE generating plant of the Ogdensburg (N. Y.) Gas Company is to 
be rebuilt, the coal gas system to be retained. Messrs. J. H. Gautier & 
Co., of Jersey City, N. J., are to furnish the material and construct the 
benches. Messrs. Deily & Fowler, of Philadelphia, have also been 
awarded a contract for a holder to rest in a steel tank. We have not 
been advised as to the dimensions of the latter. 





THE properties of the Macon (Ga.) Gas Light and Water Company 
have been returned to the proprietors, through an order from the Court 
to Receiver Tinsley. The executive management named is appended : 
Directors, H. T. Powell, Walter Wood, Arthur E. Boardman, Stuart 
Wood, W. G. Solomon, William H. Felton, Jr., and Spencer A. Jen- 
nings; President, H. T. Powell; Treasurer, Stuart Wood ; Superin- 
tendent, E. J. Elles. 





THE Passaic (N. J.) Gas and Light Company is extending its mains 
through the streets of the township of Franklin. 





THE contract for the lighting of the City Hall, Portland, Oregon, has 
been awarded to the Portland Gas Company for a period of two years. 
The rate agreed on is $1 50 per 1,000 cubic feet. The structure has 
heretofore been lighted by electricity. 





THE reduced gas rate in Oroville, Cal., has worked greatly to the 
advantage of the output from the gas section of the Oroville Gas and 
Electric Light Company’s plants. 





Tue United Gas Improvement Company, preparing for the future 
extension of its business in Paterson, VN. J., has acquired the site and 
buildings formerly occupied by the Riverside Bridge Company. The 
plot, which is located at Putnam and East Fifth streets, has the dimen- 
sion of 200 feet by 408 feet. 





THE changes and betterments contemplated in connection with the 
plant of the Spokane Falls (Wash.) Gas Light Company really mean 
that the works will be of the 10-inch order. The present rating is 6-inch. 





THE proprietors of the Hartford (Conn.) City Gas Light Company 
have petitioned the Legislature for the right to increase its capital stock 
to a sum not to exceed $1,000,000. 





PaPERS incorporating the Rochester (N. Y.) Gas Engine Company 
have been filed. The Company is capitalized in $25,000, and its Direc- 
tors are: J. J. Leary, F. F.Wells and Chas. M. Shaw, all of Rochester. 





Mr. James H. Hoop, for many years connected with the Roxbury 
(Mass.) Gas Light Company, died at his home in Roxbury the morning 
of January 30th. 





Tue Trenton (N. J ) Gazette is responsible for the statement that the 
executive management of the ‘‘ combined ” gas interests of Trenton is 
as follows: President, H. C. Moore; Vice-President, Thomas Barr: 
Treasurer and Secretary, A. R. Kuser; General Manager, Richard 
Stockton ; Engineer, F. D. Moses. The Gazette further said that ‘after 
the meeting an elaborate dinner was served at the Trenton House.” It 
is rather a pity that the ‘‘ readjustment” of the gas supply of Trenton 
was not accomplished under conditions other than those which preceded 
the onslaught of the campaigners who are now in, control. 








The Market for Gas Securities. 
‘ethastitiniiniedii 

The market for city gas shares showed marked advance during 
the week, with Consolidated taking the lead. It sold up to 211} as 
the maximum, and down to 204%. To-day (Friday) the opening 
was made at 208 to 208}, and there was good demand for the 
shares. Another feature was the upward movement in Stand- 
ards, the common being 136 bid, with the preferred 150 bid. 
New Amsterdam common moved up sharply, sales having been made 
at 394. Mutual is 312 to 315. The last of the Consolidated Company’s 
treasury stock has been marketed, and the limit of its initial capitaliza- 
tion ($39,078,000) is reached. The authorities in control of the situa- 
tion in New York are almost willing to admit that the end is in sight. 

Brooklyn Union sold above 151 during the week, but a reaction fol- 
lowed, the rate to-day being 148 to 148}. The assertion is freely made 
that the time is not far off when Brooklyn Union will be on an 8 per 
cent. basis. There is no particular change in the out-of-town share 
values, save in Peoples, of Chicago, and in Consumers, of Jersey City. 
The first named is lower, the latter is radically higher. Washington 
(D. C.) gas is 260 bid. 
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Position Wanted 


As Superintendent or Manager of a 
Gas Works 


By a single man with 14 years’ experience in the gas busi- 
ness ; 8 years as Foreman and 3% years as Superintendent. 
Good reason for wishing to make achange. Address 

1236-8 “A. M.,” care this Journal. 











POSITION WANTED 
As Superintendent or Manager 


By a thoroughly competent young man with 15 years’ ex- 

perience as Superintendent of works and in the remodeling 

of same. Address 
1234-4 


WANTED TO BUY OR LEASE, 


A SMALL GAS PLANT 


“ H.,” care this Journal. 








Address ‘GAS WORKS,” 
Care this Journal. 


FOR SALE. 


A Second-Hand Set of Four Purifying Boxes, 
including dry Center-Seal—12-inch Connections, and 
Twe Hoisting Carriages. Boxes are 12 feet by 18 
feet by 3 feet 6 inches deep ; are in good condition, and 
only sold because have been replaced by larger Boxes 

and will be sold at a low price. 


For terms, etc., address 
PORTLAND GAS LIGHT CO., 
Portland, Me. 


For Sale. 


Zz 
A Small Gas and Electric Light Plant, 


in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1007-t£ Fort Wayne, Ind. 


1228-tf 
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A CARD 10 GAS COMPANIES. 


The attention of officers of Gas Companies is respectfully 
invited toa patent granted to the undersigned, published 
and illustrated in the American Gas LicHT JouRNAL of 
January 23, 1899. It does not interfere with any other 
patents. 

The inventor desires to dispose of the same by the sale of 
shop or State rights, upon reasonable terms to Gas Com- 
panies, and offers his own services as an Expert and Con- 
sulting Engineer to such, in all matters connected with the 
business. Address 

FREDERIC EGNER, 

1234-tf 188 Water 8t., Morristown, N. J. 

nr! 


LIDA AMES WILLIS, 


(Lecturer the Bay View Assembly Cooking School) 


Lecturer and Demonstrator of 
Practical Cookery. 
For special arrangement with Gas Companies, Address 


SECRETARY, THE EXTENSION COOKING SCHOOL, 
1235-4t 38 East 32d Street, Chicago, [lls 


Geo. Shepard Page's Sons. 
GAS MAGHINERY. 


Correspondence Solicited. 
69 Wall Street, New York City. 






























NO EXTRA LABOR OR 
OPERATING EX- 


pan 0nt STROH & OSIUS, Pat'ees, or 


Mich. Ammonia Works. Detroit. Mich 











COLD FACTS, EASILY DEMONSTRATED. | 


The Steward Burner 


IS THE BEST UNION JET SPECIAL BURNER ON EARTH. 


AMERICAN BRASS, 
AMERICAN LAVA, 
AMERICAN LABOR, 


are the best.in the world, and 
are all used in the Steward 
Burner. Therefore, according 
to axiom six, ‘‘Things made f 
from the best things in the best 
manner are best themselves.”’ 
The STEWARD weeow isthe {| 
BestonEarth! Q E.D. 


The D. M. Steward Mfg. Co, 


CHATTANOOGA, TENN. 
New York Office, 107 Chambers Street. 


BACKUS GAS ENGINES, 














GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Chicago 1 Motor & Fan Co., 101 Lake St., Chicago. 
Agts. | Michell & C 154 Congress Street, ‘Doolow ee: 
Home Omics: Goeuee Water Motor Co., Newark, N. J. 


Send for Catalogue. 








“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best. 


THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. | 





YOU CAN GET A PATENT 


For any Invention. Send me particulars and 
a rough sketch for advice, free. 


&# IMPORTANT to have your attorney at 
Washington, saving time and expense. 





HENRY S. THORNBERRY, Patent Solicitor, 
1427 F STREET, N. W., WASHINGTON, D, C, 




















= GOODMAN 


GAS MAIN STOPPER 


For Shutting Off Gas in Mains Temporarily during Alterations or Repairs. 
For Particulars Address 


SAFETY CAS MAIN STOPPER COMPANY, 


211 Hast 116th Street, New Yor E. 

















ALEX. C. HUMPHREYS, M.E., M. Inst. C, E. 


HUMPHREYS & GLASGOW, 


BANK OF COMMERCE BLDG., 
31 Nassau Street, 
New York. 


CONSULTINC CAS ENCINEERS 
AND MANACERS. 
CAS PROPERTIES PURCHASED. 


ARTHUR G. GLASGOW, M. E., M. Inst. C. E. 


9 VICTORIA STREET, 
London, S.W., 
England. 
















HIGH-PRESSURE 


WATER-TUBE BOILERS. 


THE HAZELTON OR PORCUPINE BOILER 


IN 5O to 500 H. P. UNITS. 








SINGLE BOILERS OR COMPACT BATTERIES. 
GREAT SAVING OF FLOOR SPACE 
AND FUEL. 





LARCE-SIZE BOILERS IN STOCK. 


Qur new book, ‘‘ The Generation of Power,’’ will be mailed on request. 


THE HAZELTON BOILER CO. 


Sole Proprietors and a: ta 
ALSO BUILDERS 


Stacks, Tanks and Miscellaneous Metal Work. 


GENERAL OFFICE: 
g No. 716 E. 13th ST., New York, U.S.A. 


Cable Address, ‘‘ Paila,’’ New York. 
Telephone Call, 1229-18th Street, New York. 

















Por Cutting Cast, Wrought 
Tron, Gas. & Water Pipes. 
THE paoencen PIPE CUTTER 
COMPANY, Manufacturers, 
163 Liverpool st,,E.Boston,Mass 
N. Y. Office, 185 Greenwich St 
C. H. TuckER, J R., Manager. 


wae BROS., 
102 Milk Street, Boston,.Mass 


THE ANDERSON Estring 


Made in all sizes, 








Will cut from 2 in. to 24 in. 


) Pipe Cutting Tool 
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We submit for approval new drilled burners different from 
- anything yet made and more efficient than any drilled 
. burner met in competitive test, and 


THEY DON’T FIRE BACK. 


Catalog Ready February 15th. 


‘George M. Clark # Company, sticaso. 
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BRAY SPECIAL. 
Give a steady even Flame. 


BRAY BURNERS 9% 


The STANDARD lilies of the World Simm 


For HICH and LOW Pressure. 





LAVA TIP. 








““Nothing Succeeds like Success.” 
Use the “BRAY” Burners and PROVE IT. 


There are Imitations. 


ALL GENUINE “ BRAY” BURNERS ARE STAMPED WITH NAME AND TRADE-MARK. 




























a ~=—sSsBRAY’S ACETYLENE BURNERS are Unsurpassed. guox 


SPECIAL. 


WILLIAM M. CRANE COPIPANY, 


Sole Agents for United States, and Makers of Gas Appliances, 


Main Office, 1131, 


1133 BROADWAY, 


- = NEW YORK. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 


Artificial and Natural Gas 
Mains Furnished and Laid. 
CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 
Rooms 201 & 202. DETROIT, MICH. 











Our Mica Chimneys 
Wat) _ For Welshach Lights 


ARE THE 
BEST IN THE WORLD. 


2eam 


Get Catalog 
and Discounts. 


Sh 


The MICA MFG. CO, 


Micaermithe, 


88 Fulton Street, 
N. Y. City. 


——— — ———_—_———— 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


70 Bush St., Near Division Ave., Brooklyn, N. Y. 








x E 
ak CHIMNEY., 
Etched ~ a te 











Special Trays for iron Sponge or Oxide of Iron, 


CHURCH’S TRAYS a Specialty. 


Bristol’s Reeording 








Reversible. Strongest. Most Durable, Most Easily Repaired 





553-557 West Thirty- -third Street, New York. 


We also make the Cheapest and Strongest 


REVERSIBLE BOLTED TRAYS IN THE MARKET. 


precgelosiicameos iit 





PRESSURE 
GAUGE. 


For continuous re- 
cords of 
Sgreet 

Cas Pressure. 

Simple in con- 
struction, 


accurate in operation 
and low in price. 


7 Fully Guaranteed. Send for 


THE BRISTOL 60., 


Waterbury, Conn. 























ee 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


CHAPMAN VALVE MANUFACTURING C0, 


MANUFACTURERS OF 


Valves and Grates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Lidieidediont 


Valve. All Work Guaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey ECR erin 06 sa nt car 8 Co., 810 North Second St. 


Ludlow Valve Mfg. Co,, 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


—FOR—— 








&: 


HOT GAS VALVES A SPECIALTY. 











Send for Catalogue. 
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CHARLES M. JARVIS, President. GEORGE H. SAGE, Secretary. F. L. WILCOX,  easurer. 


* BERLIN [RON BRIDGE CO. 


Engineers, Architects and Builders of Steel Structures. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Company, at Providence, R. I. The building is 40 feet in width by 100 feet in length, the roof being entirely of 
iron—that is, iron trusses, iron purlins, and covered with corrugated iron, thus making it absolutely fireproof, no 
woodwork being ussd about the construction. The ridge is covered with one of our improved ventilators, 
extending the full length, with side shutters opening and closing from the floor. This roof was 
built by us several years ago, and we have lately received from the same 
Company a contract for several other large buildings in 
the extensions which they are about to make. 





BOSTON OFFICE, 200 Equitabie Building. 


1” Late: dhie eee ee §6=— Me Cice and Works, EAST BERLIN, CONN. 
Gas Investments in California. 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 

_every respect.. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. ’ 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanving cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 


406 Bradbury Building, Los Angeles, California- 



































234. American Gas Light Journal. 


AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


fee —KLONNE-BREDEL em, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 


Feb. 13, 1899. | 








Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTERN AGHNTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 


SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas. 




















CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


CG@ir anita GAS WORKS... 


Wo. 118 F'arwvell Avenue, . Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—AND—- 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


Pe el meee 
Rote eS 
ote a Pea 























Ree ras pew 2 
> $28 EEE. ini, CIES 
ai Eni Seer a 2 2 age ea 


INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS Co., 


Connersville, Ind. 109 Liberty St., New York. 
Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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New YORK, 33 NASSAU ST. PHILADELPHIA, 1932 MARKET ST. CHICAGO, 54 LAKE ST. 


ays STREET LIGHTIN¢ COup Ny 


——OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 











Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 


Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 

S=YLE No. 81. STYLE No. 97- 


GURRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 














NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


‘This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are beiuy 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 


PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 











By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, ME 


Frice, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 





















































PUBLIC LIGHTING TABLE. 














FEBRUARY, 1899. 


| | Table No, 2. 












































an Table No. 1. NEW YORK 
hal FOLLOWING THE ITY. 
S | MOON. ALL NIGHT 
S | LIGHTING. 
° —- — iit —E 
5 ia | — 
Z iS Light. (|Extinguish. Light. a 
| | ait. ares 
Wed.| 1) 5.50 pm 12.20 am)! 5.05 | 6.15 
Thu. | 2) 5.50 1.30 5.05 | 6.15 
Fri. | 3| 5.50 LQ) 2.40 5.05 | 6.15 
Sat. | 4} 5.50 3.40 5.05 | 6.15 
Sun 5 6.00 4.50 5.10 | 6.10 
Mon.| 6| 6.00 | 6.00 || 5.10] 6.10 
Tue. | 7} 6.00 | 6.00 | 5.10 | 6.10 
Wed.| 8} 6.00 6.00 5.10 | 6.10 








Thu. | 9} 6.00 Nm! 6.00 5.10 | 6.10 











Fri. (10) 6.00 6.00 5.10 | 6.10 
Sat. |11| 6.00 6.00 5.10 | 6.10 
Sun. |12| 6.00 5.50 5.20 | 5.55 
Mon. |13} 6.00 5.50 5.20 | 5.55 
Tue. |14/10.00 5.50 5.20 | 5.55 
Wed. |15/|11.10 5.50 5.20 | 5 55 
Thu. |16/}12.10 38) 5.50 20 | 5.55 
Fri. {17} 1.10 50 20 | 5.55 

20 5d 


Sun. |19| 2.40 | 5.50 
Mon. |20} 3.20 5.50 
4.00 5.50 


5 
Sat. |18] 2.00 5.50 

5 

5 














Tue. |2 

Wed. |22| 4.30 | 5.50 3 
Thu. |23) 4.50 | 5.50 : 
Fri. (24|NoL. (Nol. 30 
Sat. 25|Nol.rm Nol. || 5.30 
Sun. 26|\NoL. |NoL. || 5.30 


Mon. |27| 6.20 pm} 9.10 pm 
Tue. |28) 6.20 110.20 





te pe ee Or Or ocrororororore 
Or Or Or Or Ot Ot Or Or Ot Ot © 
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IE 
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TOTAL HOURS LIGHTING 
DURING 1899. 





By Table No. 1. By Table No. 2. 
Hrs.Min. | Hrs. Min. 
January ....215.40 | January. ...423.20 
February. ..184.40 | February. ..355.25 








March..... 187.40 | March... ..355.35 
April.......166.50 | April...... 298.50 
ee 158.00 | May .......264.50 
June ...... 140.50 | June......234.25 


SOY. hc vee 150.30 | July....... 243.45 
August ... 168.30 | August ....280.25 
September..179.50 | September. .321.15 
October... .213.20 | October .. ..374.30 
November.. 217.00 | November ..401.40 
December . .238.10 | December. .433.45 


Total, yr. .2221.00 | Total, yr...3987.45 
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Welsbach Commercial Company, 


DREXEL. BUILDING, 
PHILADELPHIA. 


WE NOW SELL, 


THE (MPROVED WELSBAGH LIGHT 


to all gas companies and first-class dealers in gas appliances. 


SEND FOR NEW CATALOCUE AND PRICE LIST. 


We are now prepared to furnish our New Combination Pilot Jet By-Pass 


and Adjustable Bunsen. 
Our New Hot Wire Electric Igniter is a great improvement in electric gas light- 
ing. Cannot short circuit. Send for prices and full information. 


All imitations of the Welsbach light are infringements of the Welsbach patents, 
and the public is cautioned against purchasing such. 

Suits brought by the Welsbach Light Company against manufacturers of infringing 
lights and mantles are still pending and undetermined. 

Every genuine Welsbach lamp has the trade-mark, “ Welsbach,” conspicuously 
printed on the package and on the burner itself. 


Welsbach Commercial Company, 


DREZSTEEL BUILDING, 


PHILADELPHIA 
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The United Gas Improvement Company, 


DREXEL BUILDING, PHILA., PA. 











The Standard Junior, 
The Standard Double Superheater, 


Lowe WatTeER GAs APPARATUS. 














Total Built and under Construction, 


294 Sets—Daily Capacity, 187,100,000 Cu. Ft. 


24.0 
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Established 1858. ‘ncorporated 1890, 


Cuas. E. GREGORY ey Davip R. Daty V. Prest. & Treas. 
; ABERNETHY. Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


=a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


2632 

Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 

26a 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATCR bs FURNACE 


E. D. Wurre, 
President. 





























A. H. GurKes, H. A. PERKINS, 
Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 

Manufacturers of . FIRE BRICK » . «8 
RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 

Exclusive Agents for 

The Mitchell Half-Depth Regenerative Furnace. 
This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 


Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


BUT bine St., St. Louis Mo. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, !19 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 683 East 15th St., New York 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 














VALS. LS OEM. 


2s S7. ABOVE PCE 


Fire Brick 
AND 


Cray RETORTS# 






















Works, 
OOKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiLLIAM GARDNER w@w Sow 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas Retorts, 


BEN CEH SETTINGS, 
Fire Brick, Tiles, T te, 











GEROULD'S IMPROVED RETORT CEMENT 


A vement of great value for patching retorts, putting on mouth- 


pieces, making up all bench-wurk joints, lining blast furnaces 
and cunolas. This cement is mixed ready for use. Economic 


and thorough in its work. Fully warranted to stick. 


PRICE LIS1. 
In Casks, 400 =e 800 pounds, at 5 cents per. pound. 
In Kegs. 100 to 200 * 6 
In Kegs less than 100 “ At Bas . 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mu. Vernon, N.Y. 


Western Agent. 4H. T. GEROULD. Oentrulia, Ils. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment its now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 








We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Tueo. J. Suiru, Prest. J. A. Taytor, Sec’y 
A. Lamsua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tile 


FIRE BRICK, FIRE CLAY 
AND FIRE CEMENT. 


ed and Buff Ornamenta) Tiles and Un. 
ney Tops. Baker Oven Tiles 12x 13x43 
and tex 10x32. 


WALDO BROS., 102 MILE ST., BOSTON, MASS 


Sole Agents for New Engiand States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous [llustrations, 


Price, $3.00 





A M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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National Gas «« Water Company. 


CONTRACTORS FOR 





Gas Engineers 
(jas Plant Machinery | 918 LA SALLE ST., | INSPECTION AND ADVICE. 











SOFT COAL OR COKE CHICAGO. PLANS AND ESTIMATES 
WATER GAS GENERATORS FOR IMPROVEMENTS OR 
A SPECIALTY. | REPAIRS. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 


MANUFACTURERS OF GAS WORKS SPECIALTIES. 
66 IRON SPONGE.” Saves money, saves labor, and is the most e.acient purifying material ever offered as a 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 








AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 

STEAM JET Compensator and Bye-Pass Valves in the most compact form possitle. Occupies but 

EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO, No. 357 Canal St, New York. 


IRON MASS 
Hughes’ For Gas Purification | Cy a n O ge 8 ® 


Acts mmediately, and more efficiently than any other puri- | 


fying agent now in use. A URIFYIN E 
t ,y GREENPOINT CHEMICAL WORKS, —/ PURIFIING MATERIAL FOR GAS. 
Gas Works,” | _enrnmsnernomomitomar "sy nurilertmatirryatst 


° ° The Chemistry of <r SPECIMENS AND PRICES ON APPLICATION. 
Their Construction and Arrangement, iditeatliie Che. VAN BAARDA & CO.. 


And the Manufacture and By NORTON H. HUMPHRYS. Price, $2.40. MINE OWNERS, 
Distribution of Coal Gas. 4. M. CALLENDER & CO., 32 Ping St.. N.Y. cry. DUSSELDORF-ON-THE-RHINE. 


Originally written by SAM’L HUGHES, C.E. i= arson’s Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN aaa aa Tie FOR BURNING BREZEE 
WM. RICHARDS, 0.E OR OTHER WASTE MATERIAL. 


Eighth Edition, Revised, with Notices of Recent Im- PARSON'S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON'S AIR JET TUBE CLEANER, 


FOR CLEANING BOILEB TUPES. 
These devices are all first-class. They will be sent to any responsible party for trial. No sala 


4. M. CALLENDER & CO..| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 
82 Pine St., N. ¥. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 























provements. 


Price, $1.65. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade... ... 


Offices : 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIEN TIEIC Boon Ss. 





~~ HANDBOOK. By Thos. Newbigging. éth | HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


tion. 
COX’S GAS FLOW COMPUTER. $2.50. 
HUGHES’ GAS WORKS. $1.65. 


_ POOLE ON FUELS. By Herman Poole. $3. 


~~ peanes's POCKET-BOOK. By Henry O'Connor. 


TECHNICAL GAS ANALYSIS. $3. 


GAS ee HANDYBOOK, by Wm. Richards. 20 
cen 


CHEMISTRY OF ACMI ATERS GAS. By Norton H. 

Humphrys. $2.40 
ge mon TREATISE ON HEAT By Thomas Box. 2d 

edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 

Measurement of Light. By W. J. Dibdin. $3. 
CHEMICAL TECHNOLOGY: Vol. ie Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 

IRONWORK: Practical iainalig of Structural Ironwork. 
By H, Adams. $3.50 

GAS WORKS: Their ccieiaese. Construction, Plant and 
Machinery. $5. 

ee HANDBOOK ON GAS ENGINES, by G. Lieck- 


Lio? FUEL FOR MECHANICAL AND TERSSERIAL, 
RPOSES. By E. A. Brayley Hodgetts. $2.50. 


Co pes : Its History and Use. By Prof. Thorpe. $3.50. 
HE GAS WORKS OF LUNDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 





THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


GASFITTER’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 


—— OF GAS WORKS, by Walter Ralph Her- 
ng. $2. 


DIGEST OF GAS CASES. $5. 


PRO on HINTS = REGENERATOR FURNACES 
M. Graham. $1.25 


Wo tno OF COAL TAR AND ‘+ 7a 
LIQUOR. By Geo. Lunge. New edition. $12.50 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
be nog oe GAS COALS AND CANNELS. By D. A. 
am. . 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


' HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams, $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ae a LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with pone Application tc 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50, 


5 TRANSMISSION OF ENERGY. By G. Kapp. 


eS S POCKETBOOK. By Monroe and Jamie 
son. 2.50 


MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


ee Se Th MANAGEMENT OF DYNAMOS AND MO- 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3, 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 


If sent by mail or express, postage or express: charges 


must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


books sent C.O.D. 
A. M. 


CALLENDER & CoO., 32 Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = 
WHARVES, - 
OFFICE, 


Clarksburgh, Harrison Co., West Va. 
= «= Loecust Point Baltimore, Md. 
640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON, 


AGENTS, 
71 Broadway, N. Y. 60 Congress St., Boston. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


a. Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 32 Pine St., N.Y. 




















GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Frice, 835.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most cor - 
plete. Handsomely bound, Orders may be sent to 


Ae Mi. CALLENDER & CO., 32 Pine St., Noi. 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ==«Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal OYtfice: 

Room 720, Reading Terminal Building, Phila., Pa. 


Fointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 








Epmunp .H. McCuLLouaga, Prest. Cas. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PrPoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New Tingland and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 














Toledo, O., and Pittsvpnureaen, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMEN'?T. 





GAS NAPTHA. 








Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv. 
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DAVIS &.FARNUM MFG. CO.., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Bldg., 8 Oliver st. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 



































Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY. 


INCORPORATED, | 




















+ Conestoga Building, PITTSBURGH, PA. ¢ 
. MANUFACTURERS OF F. ‘L. SLOCUM, Pres’. 
Gas Works Machinery of all kinds, ’ SAM’L WOODS, Sec’y. 
PITTSBURGH WASHER-SCRUBBER, | 





SOLE AGENTS FOR 


FELDMANN AMMONIA MACHINE, | 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches. 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


KENT (Murray Jlanufacturing GoMpany, 


Steel Gasholder Tanks, 


Sinate, DousL—E AND TRIPLE-LIFT GEASHOLDERS. 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS eum. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubax« Flange, Outside Screws (Quick Opening, 8 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


E"ort Wayne, Indiana. 








Mei 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
[rod Holder Tanks, | CONDENSERS. 






































ROOF FRAMES. | Scrubbers, 
Girders. Bench Castings. 
BEAMS Ol STORAGE TANKS 
PURIFIERS. |: Sere. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID 
LIQUID AND GASEOUS. 
TO WHICH IS ALSO APPENDED 


THE REPORT OF THE COMMITIEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By BERMAN POO LDAD, F.6.8. 
FIRST EDITION. 
Frice $3. EFor Sale bv 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 
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Millville, N. J. ENGINEERS, 
Foundries and Works: { Florence # IRON FOUNDERS, 
Camden, . s MACHINISTS 


ameeseeuiaiii 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE; Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks. 


































SOLE MAKERS OF 


THE MITCHELL SCRUBBER | PEASE’s PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 

















(PATENTED) CUTLER’S 
PATENT FREEZINC PREVENTER 
4 PURIFIERS, CONDENSERS, SCRUBBERS. nom mama Guna. 
| THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
: BENCH WORK. PLATE GIRDERS. | weavy LOAM CASTINGS, DUNHAM SPECIALS, HYDRAULIC WORK, 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 


2 or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orFicts- Bridge & Ogden Sts., Newark. N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JrR., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 28d St. Ferries) 
NEW YORK, Borough of Brooklyn. 

















BUILDERS OF 


Gras Hitoliders. 


‘Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


| 
ILLUMINATING GAS! FUEL GAS! - To Gas Companies. 


THE LOOMIS PROCESS. | vcenessucarmmrensistan ny sno 











Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples, 
M4 b ? 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS, 


Plans and Estimates Furnished. Cc. A. GEFRORER, 


BURDETT LOOMIS, = = Hartford, Conn, 248 N. Sth St., Phila., Pa. 
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H. RANSHAW, Prest. & Mangr. T. H. Brron, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING C0 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


>< 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


eter eteteretete®. 
ini 




















W. H. PEARSON, Prest. JV Ww. . WESTCOTT, ‘Gen’l Mangr. ont Treas. L. L. _MERRIFIELD, Chief Engr. 


SEORGE R.ROWLAND.| THE ECONOMICAL GAS APPARATUS GONSTAUGTION COMPANY, init 


Formerly with the Continental Iron Works. 269 Front Street, East. Toronto, Canada. 


aughtsman and Constructing Engineer. Encuuicoens oF He IMPROVED LOWE WATER GAS APPARATUS. 


ravings, Spectfications and Estimates furnished for the con Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
ne 
altention given to Patent Otice drawings. oe ha a so 

fice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


See Plane and Estimates Furnished upon Application. 

















WM. HENRY WHITE, 


NWo. 32 Pime Street, - - - New radia City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


IAS, WATER, AND ELECTRIC LIGHT WORKS. 


orrespondence-with Gas Companies. contemplating extending or improving their Plants respectfully invited. 
a Plans and Estimates Furnished. 
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(842 = Deily & Fowler, = 1899 
LAUREL IRON works. f" 


Office, No. 39 Laurel Street, Philadelphia, Pa. — “ 


SEN 
BUILDERS OF = 





3 Gan Se ae 
Gee oy at ahs 





OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. (( 


| Successors to HERRING & FLOYD, 
JAMES R. FLOYD § SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works} = 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 








Bench Castings, Regenerative and Half Regenerative Furnace Gaatings. Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing ON 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 
WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. R 
In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila, 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Gokeries during the past 4 years. 


‘ Sh ae a ee 4 
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Brooklyn, N. Y. 
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MANUFACTURERS OF 


Single or Multiple-Lift 


: t es 5% ‘ 
BEE Ve ; > 
: ae) GASHOLDERS 
' - cas 8 + oe Ke OAL ‘ aN, ; ’ 
is a) Di" 


Complete with Steel Tanks. 


The contract was completed and the 
Capacity of Holder, 500,000 Cu.Ft. 








BENCHES, SCRUBBERS, 
i LD Pe | 1): CONDENSERS, r 
a | eee PURIFIERS, IRON ROOFS, 


Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


The order for this Triple-Lift Holder and Stee! Tank was received by the Logan jron Works 


from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order. 
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~ THE OHIO PIPE COMPANY, WARREN FOUNDRY AND MACHINE 6CO., 


MANUFACTURERS OF 
Established 1856. 


Cast Iron Gas & Water Pipe, 
CAST IRON WATER AND GAS PIPE. 


gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


24.9 


a 

















Works at Phillipsburgh, N. J- 






and Specials, Architectural Castings, Builaing Columns, 
Joists, Cellar Grates, Sash Weights, etc. 





GEN €RAL FOUNDERS AND MACHINISTS 
Ohio. 





Columbuse,s, 





come 





Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 






ks, 


I] 


Davipo Leavitt Houau, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 














RENRUMMOND soe 
spr MANUFACTURERS OF fo, 
so" cAstinon CO 
TIAN Sih | 







LONALDSON IRON COMPANY. 


GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 


JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


EMAUS, PA 


Investigations and Appraisals, 
Dedcus and Estimates. 






PAS a, WATER PIPE Ld 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
| Also, FLANGE PIPE, LAMP POSTS, Etc. 


Si Contractor. © 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. 





GENERAL SALES OFFICE, * 192 BROADWAY, 
NEW YORK. 


Western Office: Monadnock Block, Chicago, Ills. 








2 
iq 


CHARLES MILLAR & SON, Selling Agents, Utic., 





Practical Hints z : 
alingf/ ON THE CONSTRUCTION AND WORKING OF iF / 382. 
Regenerator Furnaces, | 3: | ait 
ms By Maurice GraunaM, C.E. 2232 5323 
wriee, set CAST IRON PIPE and SPECIALS FOR WATER AND GAS. 


A.M. CALLENDER & CO., 32 Pine Street, N.Y. 








Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 








Established i1ss54. 


wD. McDONALD & CO.. 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


4 THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the .méter or replacing 
any parts. 


The gas registered agrees abso- 


lutely with the amount pur- 


chased by the coin. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER GO0,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicitec.. 


511 West Twenty-first Street, | 51, 53 & 655 Lancaster Street, 34 & 36 West Monroe Street 
NEW YORK. ® ALBANY, N. Y. CHICACO. 
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NATHANIEL TUFTS METER Co, 


8 MEDFORD ST., BOSTON, MASS. 


MANUFACTURERS OF 


Dry Gas Meters, Station Meters, Test and Experimental Meters, Meter 
Provers, Photometers, Pressure Registers, Pressure Gauges, Ete. 


PREPAYMENT GAS METERS. 


Histablished 1849. 





SLIDE SHUT-OFF VALVE ON OUTLET OF METER. 
ADJUSTABLE CHANGE PLATE FOR GAS FROM 75c. to $3 per 1,000. 
THE EQUAL OF GAS RANGES FOR INCREASING CONSUMERS AND GAS SALES. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 113! and 1133 Broadway. SAN —— 221 Front St. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





~e—“‘Perfect” Cas Stoves —a- 


THE DIFFERENCE BETWEEN GOOD 
METERS AND THOSE WHICH ARE 
“PRETTY GOOD’ OFTEN MEANS 

THOUSANDS OF DOLLARS TO ASINGLE COMPANY. 
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Full Line of Sizes Kept Constantly for Sale on the 
Pacific Coast with 


WIESTER & CO., Agents, 


17 & 19 New Montgomery St, San Francisco, Cal. 
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ROYERSFORD,PA. 
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American Meter Co. 


ried —— NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 








ER 





be readily readjusted 











when the scale of gas rates is changed. 


HELME & McILHENNY, 


Hstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 


























FACTORY AT ERIE, PA. 
— 








This is the best time 
to look after your repairing. 


Seventy per cent. of old meters run slow. You are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. It is better to attend 
to this matter now, before the Gas Stove season is at its height. Prob- 
ably we can do such work in our factory better and cheaper than you 
can do it at home, and just now we can do it promptly. 


The BUHL METERS. are as s good } Meters as you can get. 


DETROIT METER COPIPANY, | - = Detroit, (lich. 
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The Advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this space every alternate week. 




























a In 1898 
23 Sets wir cas apparatus 


of from 75,000 to 1,500,000 Daily Capacity, 


and 
2,500,000 Cubic Feet Daily Capacity - 
Coal Gas Bench Work. A 
T 
P 
C 
e#THE] 


WESTERN GAS_ | 
CONSTRUCTION COMPANY, 


Engineers and Builders, 


FORT WAYNE, IND. 


Improved Lowe Water Gas Apparatus. 
General Gas Works Construction. 
Coal Gas Apparatus. 
vas Special Apparatus. 
Special Fittings. 


Gas Valves. 
GAS VALVES 
WILLIAM HENRY WHITE, that can be © 
EASTERN ENGINEER, TAKEN APART AND CLEANED 
32 Pine St., New York. WHILE IN USE. 


Our Specialty 


is the design and arrangement of apparatus ss 
to meet special Local Conditions for utilization 

of the most advantageously procurable 

materials and convenient operation. 


